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TWO-LEADING-SHOE 
HYDRAULIC BRAKES 


ILLUSTRATED, LEFT, IS THE ADJUSTER OF A REAR BRAKE; 
AND RIGHT, THE ADJUSTER OF A TWO-LEADING-SHOE FRONT BRAKE 





Araldite 
tools 
shape the 
future 


Model of part of D.H. 110 tail fin for assembly jig 
checking, constructed in glass fibre reinforced Araldite 
resin and accurate to within a few thousandths of an 
inch. Photo by courtesy of de Havilland Aircraft 
Co. Ltd. 


The recommended techniques are simple and easily 
acquired. Full details and practical assistance are 
available upon request. May we send you a copy of 
our new publication on Araldite for tools, jigs and 
fixtures ? 


Araldite 


Araldite is a registered tr 


ide name 


Tooling techniques with Araldite resins are being adopted more and more 
widely. Models, jigs, fixtures, patterns and metal-forming tools, includ- 
ing hammer forms, stretch blocks, rubber press tools, drop-hammer and 
draw dies, can all be made by simple methods with virtually no machining 
and a minimum of skilled manual work. Araldite tooling resins are used 
as gravity cast mineral-filled mixtures or with glass fibre mat or woven 
reinforcement, the latter providing strong, dimensionally stable, but 
lightweight surfaces and structures. Advantages of Araldite in tool- 
making include ease and speed of production, low production costs, light 
weight and ease of handling, negligible shinkage on curing, accuracy 
of reproduction, dimensional stability, durability, resistance to cutting- 
oils and die lubricants, resistance to moisture and chemical attack, with 


consequent safety in storage. 


Araldite epoxy resins are used 


for bonding metals, porcelain, glass, etc. 


for casting high grade solid electrical 
insulation 


for impregnating, potting or sealing electrica! 
windings and components 


for producing glass fibre laminates 
for making patterns, models, jigs and tools 
as fillers for sheet metal work 


as protective coatings for metal, wood and 
ceramic surfaces 


epoxy resins: 


Ae ro Resea rch Li mi ted A Ciba Company « Duxford + Cambridge - Telephone: Sawston 2121 


AP 327 
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The HERBERT No. 2 Flash Tapper for 
precision tapping up to 


>. in mild steel 


\ 





now available for 


Early Delivery 


The principal features of this machine 


are °-— 


SG. FC 


Power feed to the spindle sleeve and tap. 


Adjustable slipping clutches in the speed 


y pee 








and feed mechanisms safeguard against 
tap breakage. 

Range of speeds and feeds and collet-type 
tap holder enable the machine to tap 


threads from 48°5 to 11 threads per inch. 
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Ensures in the work the inherent 


accuracy of the taps used. 


Up to 30 holes can be tapped per minute. 


The tapper can be supplied as illustrated, or 
the top column can be mounted, with those 
of drilling machines, on a common base. 
It has an automatic cycle and can be 
operated by unskilled labour. Over five 
hundred Herbert Flash Tappers are in 
use, and have proved highly efficient for 


precision tapping in practically all materials. 


ALFRED HERBERT LTD — COVENTRY 
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structural plastics 
in body building? 


ask Artrite! 
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The Artrite range of polyester resins and compounds 
includes the right material for every purpose . 
excellent weather resistance . . light and heat 
stable . . . fire retardant . . . good water 
and chemical resistance, 

Fully formulated polyester compounds for lay-up 
moulding . . . the Artrite G.C. series for 
applying the gel-coat . . . the Artrite L.U. series 
for laying up glass fibres. 

Comprehensive series of polyester resins—the Artrite 
P.E. series. Glass fibre filled moulding materials—the s 
Artrite A.G. and P.G. series. You will 


find us 


al 


Enterprising designers are turning} to glass fibre reinforced 
flastics for an increasing|"range of large and small Stand No. C5 


components. Why not make use of Artrite’s expert staff 





and fully equipped laboratories for the best advice on 


materials and fabrication techniques 





resins limited 





Kingsway Chambers, 44-46 Kingsway, 
London, W.C.2 HOLborn 3138. 


The right materials for every purpose — the right advice on every application 


Automobile Engineer, Fuly 1957 





We at Kirkstall have been working iron 



































Industrial 


Revolutions a 


Mighty modern machines upon which \ 
the wheels of a whole 


industry may depend must be \ 
perfect and completely reliable. 


Knowing this, designers are wise 
indeed to specify their Bright 


Steel Bar requirements from Kirkstall. \ 


Kirkstall Forse 


Leeds -: Yorkshire \ 


TELEPHONE : HORSFORTH 2821. 


M 26 
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as always a Spring ahead | 


Think of springs and you think of Salter. 
Think of Salter and you think of springs that do their job 


GEO. SALTER €@CO. 


and go on doing it long after you expect them to. 

We are as determined to uphold our reputation for dependability 
as you are to buy the finest springs the trade 

can produce—whether they are made to your specification 


or designed by our own specialists. 


LTD., WEST BROMWICH, ENGLAND 
ESTABLISHED 1760 
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Features that have built success 


A source of economy to the automobile manufacturer is the absolute simplicity 
of the fly-wheel needed when a Borg & Beck clutch is used. In fact it can 

be said that Borg & Beck ‘engineered’ the flywheel as an integral part of 

their clutch design. Gone are the days when the customer virtually had to 
make part of the clutch, recessing the fly-wheel and thereby making it more 
difficult to finish the friction face. 

Today, all that is needed is a flat-faced fly-wheel, a few holes for bolts 

or setscrews, a couple of dowels instead of a register, and the Borg & Beck 
clutch provides all the rest, and, at the same time, gives the minimum of 
overhang and bearing wear. 


BORG & BECK 


REGISTERED TRADE MARK: BORG & BECK 

















BORG & BECK COMPANY LIMITED, LEAMINGTON SPA, WARWICKSHIRE 
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The illustrations show two Thompson suspension 
joints, each with a three-bolt fixing to wish-bones or 
other members. The lower joint, as will be seen, has 
a load-carrying ball race for steering motion with 
self-aligning spherical seatings which function as a 


pivot to the suspension linkage. 


OINT SUSPENSION 


The upper joint is non-load-carrying and serves the 
double purpose of providing the second ‘king-pin’ 
bearing and the necessary articulation for the 
suspension linkage. Both joints are self-adjusting. 


Thompson 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, 


LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
Fully patented 

















clearly the operator can follow the progress of 
grinding on the screen on the PeTeWe Projection 
Form Grinding Machine. The drawing, the work- 
piece and the grinding wheel are all on the same 
screen and the two large handwheels control long- 
itudinal and transverse or in-feed movement of the 
wheel. Magnification on the screen of the Type 
PFS3d machine illustrated is 20X or SOX and 
accuracy to the order of 0°00008in. at SOX magnifi- 
cation is obtainable. The new PFS4u machine has 
magnification of 50X, 20X or 10X and 100X can 
be supplied if required. Write for full details of this 
up-to-date method of gauge and form tool production. 


PefeWe 


Sales & Service for... DRUM MON D -ASOU ITH ..» the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone ; Midland 3431 (7 lines) ‘Groms : Moxishape, B'ham. Also at LONDON : Phone : Trofolgar 7224 (5 lines) and GLASGOW : ‘Phone: Central 3411 
1F194 


The above unretouched photograph shows how 
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a worm to the wise 


Holroyd 


We make a wide range of 
standard totally 
enclosed worm reduction 
units. Write for free 

book containing full details. 


90 YEARS OF GEARS 


JOHN HOLROYD & COMPANY LIMITED - 


Sensible designers know it’s the 
early worm that turns best. They 
consult us about gearing when 
their projects are still on the 
drawing board. That way, they 
get the full benefit of our 90 years 
of gears. During that time we’ve 
supplied worm gearing to thous- 
ands of users all over the world, 
and we've gained a pretty good 
idea of the best gear design and 
proportions for thousands of 
different jobs. If you’ve got a 
gearing problem come and talk to 
us about it—we’ll be glad to help. 
Even if in the end you decide to 
go elsewhere for yourearly worm, 
we still won't give you the bird. 











MILNROW -LANCS.: TELEPHONE: MILNROW 565222 
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FOOAY'S PROBLEMS IN. INDUSTRY 


Cutting Assembly Costs 











One of industry’s big production costs is the assembly of component parts. It’s an important 
cost, expensive in time, in labour, and often in materials. In zinc die casting, however, an 
answer has been found that combines economy with quality production. Take the 
component part shown here, for example. It forms part of a cone winder used in cotton 
spinning and consists of six zinc die castings. So accurate were the die castings that no 
machining was needed, except for tapping holes used in bolting the parts together. That 
means a big saving in assembly time, in labour costs, in waste. However complicated the 
shape, zine die castings have clean and accurate surfaces. Justifiably this process is claimed 
to be the shortest distance between raw material and finished product. 








Write for list of members and publications describing the properties and uses of die castings to 





yn) ZINC ALLOY DIE CASTERS ASSOCIATION 


[ZAD8: idatoteabes 


y) 34 Berkeley Square, London, W.|. Telephone : GROsvenor 6636 
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For Machine Too! Designers and Users 
there’s a lot in 
_— 3 “MACHINE 
TOOL 


DRIVES” 


Leading machine tool makers 
choose METROVICK motors 
and control gear. This * Rich- 
ards** 35-ft. capacity vertical 
boring and turning mill is one of 
many outstanding examples illus- 
trated in the M-V_ publication 
“ Machine Tool Drives ™ 

The main drive is a 100-h.p. DC 
variable-speed type @Q motor 
There are also a 25-h.p. elevating 
motor and independent 10-h.p. 
reversing motors for driving the 
rapid power traverses. Outlined 
in white is one of the two control 
desks also supplied by Metro- 
politan- Vickers. 


Metrovick engineers have collaborated in the solution of! hundreds of 
problems relating to the electrical drive and control of machine tools. 
This wealth of experience is available to all machine tool designers and 
users, to whom a copy of * Machine Tool Drives "’ will gladly be forwarded 


on request. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTO TRAFFORD PARK MANCHESTER 


in ALJ Company 


Promoting Machine Tool Progress 





J/T6O) 


Automobile Engineer, fuly 1957 





THE 
UNIVERSAL 
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Illustrated above is the Type 3 ‘ Universal’ 





steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861’ manual gear. This is for 
use With a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 


on request. 


ADAMANT ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Lid. 


Telephone ; Luton 2662 (4 lines) Telegrams : Adamant, Phone, Luton 


MARLES 


{ \ 


CLE 


THE NAME THAT 
CARRIES WEIGHT 





e ’ Speed, f.p.m 
Cee DERRICKING —Maximum to minimum BM 


% Ei SLEWING—2 r.p.m. with load 
‘ ] / AX \' TRAVELLING—4 m_p.h. unloaded and 2 m.p.h. loaded on fi 
4 j Turning Radius—20 fr 


e, 


Ground Clearance—11 ins 
Weight—With standard jib 15 tons approximately. 


MODEL §$710C Susie Week OPTION*: 
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THAMES TRADERS 


INCORPORATING PHILIDAS SELF-LOCKING NUTS 


Photograph by courtesy of Ford Motor Co. Ltd. 


FORD consistently rely on 


PHILIDAS a 


Under conditions of extreme temperatures or vibration these locknuts 


YIELD ONLY TO A SPANNER 


Self-locking for the Automobile, Aircraft, Electrical and 
Engineering Industries. Wheel Nuts, Anchor Nuts, Strip Nuts, etc. 
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low carbon steel d6 : 
‘ower has withstood the vagaries 

y are Hoffmann ny 
irs’ service. 





THE HOFFMANN MANUFACTURING COMPANY LTD., CHELMSFORD, ESSEX 
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THAMES TRADERS 


INCORPORATING PHILIDAS SELF-LOCKING NUTS 
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Photograph by courtesy of Ford Motor Co. Lid. 


Under conditions of extreme temperatures or vibration these locknuts 


YIELD ONLY TO A SPANNER 


Self-locking for the Automobile, Aircraft, Electrical and 
Engineering Industries. Wheel Nuts, Anchor Nuts, Strip Nuts, etc. 
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THE HOFFMANN MANUFACTURING COMPANY LTD., CHELMSFORD, ESSEX 
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* COIL SPRINGS 


%* TORSION 
BARS 


* LAMINATED 
SPRINGS 


LULL 


also 


COIL SPRINGS * UPSET 
FORGINGS 


TOLEDO WOODHEAD SPRINGS 
give top performance everywhere 


| 3 
) 
| 
} 


TORSION BARS 
} also” 
UPSET As vehicle suspension 


FORGINGS engineers we design and 


manufacture or supply to 
requirements all types 
of springs used in 
automotive design. 


We are also the 
manufacturers of 


KANITINK 


SPRING WASHERS 
LAMINATED 
SPRINGS 








TWS65 


TOLEDO WOODHEAD SPRINGS LIMITED: SHEFFIELD 3 
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Please address enquiries to:— 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH TELEPHONE: PETERBOROUGH 5227 8:9 
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On high powered 6 and 8 cylinder 
Diesel engines up to 250 BHP, it is essential to have a feed 
pump which gives adequate fuel delivery. Consider these 
factors for the Simms PLD feed pump: 


1. High output—up to 4 cubic centimetres at 1,000 
RPM a stroke, 

2. Double acting — for adequate output, 

3. Double priming — for elimination of air locks, 


Double diaphragm (2 banks of 4 diaphragms)— fo~ 
strength, 


4. 


5. Maximum fuel pressure automatically controlled — 


for steady delivery. 


SIMMS MOTOR UNITS LIMITED 


OAK LANE, EAST FINCHLEY, LONDON, N.2. 


Telephone: FiNchley 2262 (20 lines) Telegrams: Simotunit, Eastfinch, London 
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...from one 


photo-copying 


machine 


175 miles of prints a year is the output reported by one regular user of an 
Azoflex Model 46/35—and that’s the sort of output that any busy drawing office 
can expect. The AZOFLEX photo-printing process combines several unique 
features. It’s the on/y daylight reflex copying process. It’s the on/y process 

to apply a measured quantity of developer irrespective of running speed, 

thus ensuring optimum quality. It avoids the use of dangerous chemicals and 
there are no unpleasant fumes. Operation is quiet and free from 

vibration. Exposing, developing and print delivery are all synchronised 

to ensure an even flow of finished work at all speeds. 


AZOFLEX MODEL 46/35 combined synchronised printer and developer. 

Capacity : cut sheets and rolls up to 42 in. wide. Printing speed: up to 30 ft. 

per minute. Dimensions : Height 58 in. Depth 60 in. Width 72 in. Weight 1,100 Ib. 
Price £1,555 (including delivery and installation in the U.K.). 





Enquiries to: Ilford Limited, Azoflex Dept. AZ11B 


H L eg R D - Iz oF a x» 104 High Holborn, London, W.C.1. Telephone: HOLborn 3401 








PHOTO-PRINTING MACHINES AND MATERIALS 
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HALLMARK? 


Photograph by courtesy of Fodens Lt 


The range of crankshafts going through our factory sometimes 





covers nearly a hundred different types. 
It is more than possible that we could handle your requirements, 


whether they be for small refrigerator eccentrics or diesel engine 


crankshafts. 


CL LAYSTALL ENGINEERING COMPANY LTD. 


HEAD OFFICE—S53 Great Suffolk Street 
LONDON, S.E.1 
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THE UNIQUE 


HERBERT/SMALLPIECE LATHE 
UNIT CONSTRUCTION 


with a choice of... ye 


AUTOMATIC CYCLE MODEL 


THE MOST VERSATILE MULTI-CUT LATHE 
SIMPLE SET-UP x LOW COST FORM TURNING 


SWING OVER BED — 12” 
ADMITS BETWEEN CENTRES—42’ 


FULL PARTICULARS :— 


ALFRED HERBERT LID - COVENTRY 


FACTORED DIVISION - RED LANE WORKS 
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“*DUPLEX”’ PP 250 
HEAVY DUTY HIGH PRODUCTION 


VAUGHAN 


ASSOCIATES LIMITED 


4, QUEEN ST., CURZON ST., LONDON, W.1. 
TELEPHONE : GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 
TELEPHONE : NOTTINGHAM 88008 


fox PACE 


POWER 


PRECISION 





See latest 
developments 
at the 
Fifth European 
Machine Tool 
Exhibition 
Hanover 
Sept. 15th—24th 
1957 











MANUFACTURING PROGRAMME 


VERTICAL WORK MOUNTING 

Pfauter Max. Gear Max. Gear 
Type No. Dia. Width 
R.16 P of 
R.S.00 

64” 

8” 

14” 

124” 

14” 

144” 

a 

HORIZONTAL WORK MOUNTING 

P.160 ™ 134” 
R.S.9K 114” 27” 


WORK AND THREAD MILLING MACHINES 
S.F.1 114” 27” 13 
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O/L and PETROL 
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PSUEEN VICTORIA § 
LONDON E.C.4 
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the fittings count such 
a (ot... 


. .. ask any motorist, whether he drives a revered veteran, the 
best car in the world, a track-tuned roadster or a home-made 
special. 
The most useful modern metal—Stainless Steel— is being 
used more and more for motor-car trim and fittings. Stainless 
Steel is ideal for the job, no peeling or chipping, no polishing, all 
it requires is a wash with warm soapy water and a rub up with 
a leather. 

If you simply use your car to take you there and back to see 
how far it is, Stainless Steel trim will turn you into a car-proud 
discriminating enthusiast. 





FIRTH-VICKERS STAINLESS STEELS LTD., SHEFFIELD. 
Telephone Sheffield 42051. 
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‘Castability’ 


Ley’s ‘Black Heart’ malleable castings 
have a high resistance to impact, yet are 
practically free from limitations as to shape. 


This ‘castability’ brings a double advantage : 

first, the parts can be more effectively shaped for their 
ultimate purpose ; second, this freedom from limitations 
generally ineans that less metal has to be removed. 


Coupled with the easy machinability of Ley’s ‘Black Heart’, 
these factors are a great manufacturing asset, moreover the 
finished part is better suited to its duties. 

The illustrations show, actual size, the front hub of a popular car, 
made from Ley’s ‘Black Heart’, completely machined. 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 
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A new filter material 


Here is a new filter material produced by the powder metallurgy process. Bound Brook filter elements 


are made from spherical bronze powder which forms a rigid structure of uniform pore dimensions. 


ae ee ee 


U N F 


ox. CS ands Sf 4 
This enlarged diagram shows the pores 
which exist between the spherical parti- 
cles of metal. It is through these 
interstices that the liquid or gas is 
filtered under pressure. 








The sphere size is predetermined and this in turn controls the 
pore size and permeability. Bound Brook filter elements are 
stronger than those of other materials and give a finer degree of 
filtration for a given permeability. Suitable for the 


widest applications in the filtering of liquids or gases. 


fa 


BOUND BROOK 


Bronze 
FiLlLTeERrR ELEMENT S 


BOUND BROOK BEARINGS LIMITED, TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone : Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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The heat joins the flow 


Electric heat can be applied wherever 
it’s possible to bring a pair of wires. 
You can bring it right into the smooth 
flow of the production line. You can lay 
out your plant as you think best and 
install your process heating to suit the 
lay-out. 

Electro-heat is economical. There’s no 
wastage at all. It gives the appropriate 
kind of heating, at the right temperature 
for as long, or as short a time, as you 
need. It can be controlled exactly, 
easily; better still, automatically. 

It’s quick, it’s compact. The equipment 
is light, neat, simple. It’s clean. It 
saves overheads in many directions. 
With electro-heat you get higher pro- 
duction, lower costs and better working 
conditions. 
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Electricity for 
Productivity 


‘induction and Dielectric Heating’, just published, isa 
very important addit to the E.D.A. series of 
books on Electricit nd Productivity. Other 
titles available are I ic Motors and Controls, 
Higher Production, Lig ng in Industry, Materi- 
als Handling, and Resistance Heating. Price 8/6, 
or 9/- post free. 

If you would like furt ivice or information on 
how electricity can ir ve productivity, get in 
touch with your EI LICITY BOARD, or with 
E.D.A. They can lend 1, Without charge, films 
about the uses of elk ty in industry. 
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issued by the British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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INDUCTION ~ 
HARDENING 


* 
> ‘ f 
i dW UbL e ee where consistent results with critical 


depth and hardness are required. Crank, cam and axle- 





shafts, pins, links and rollers, gears, bushes and many 
similar components can be satisfactorily treated with high 
or medium frequency equipment. Our heat treatment 
division will prove this by hardening your samples 


singly or in mass production. Plain 





carbon or low alloy steels can 
frequently replace more expens- 
ive highly alloyed steels when 


induction hardening is used. 


EFCO- INDUCTION 
TOCCO HARDENING 





If you have a hardening problem 
EFCO have the answer. 


ELECTRIC FURNACE COMPANY LIMITED 


NETHERBY, QUEENS ROAD, WEYBRIDGE, SURREY - Weybridge 389/. 


Associated with Efco Ltd., Electro-Chemical Engineering Co. Ltd., Electric Resistance Furnace Co. Ltd. 
Rainbow 
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VALVES BY FARNBOROUGH 





Aitted as standard by. the 
following British, (American 


and Conttuental engine builders 








Components of Pistinctiorn 
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assembly 
lubricants 


that “stay put” 


On motor-car engines—and other mechanical equipment— oil films 
tend to run from bearing surfaces during the period of immobility 
between assembly and running-in. A ‘dag’ dispersion of 
colloidal graphite applied initially provides all 
bearing surfaces with a protective graphite film 
which will “stay put” during the 
critical starting-up and running-in stages. 


Illustration shows ‘dag’ col- 
loidal graphite being applied 
during engine-assembly at 
the works of the Standard 
Motor Co. Ltd., Coventry. 


ACHESON COLLOIDS LTD 


18 Pall Mall, London, §.W.1  7e/: Whitehall 2034-9 + Grams: Oildag, Piccy, London 








British Oxygen can supply a 
complete range of Argonarc 
hand-welding torches for all 
classes of work. Smallest of these 
is the Pencil torch—specially 
designed for intricate work or where 
access is difficult. A swivel head 
version of this torch enables 

you almost to weld round corners. 
For welding light alloys up to 

16 swg and 1” thick respectively, 
there are the popular MK 11A and 
MK 111 torches; and the MK V 
welding }” aluminium in one pass 
is perfectly suited to heavier work. 
For further details write to: 


BO 


BRIiITiIsSsEL 
OAYGQEN 


BRITISH OXYGEN GASES LTD., 
INDUSTRIAL DIVISION, BRIDGEWATER HOUSE, 
ST. JAMES’S, LONDON, S.W.I. 
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its a good plan 
fo include 


AC-Delco 


QUALITY PRODUCTS 











AC AIR CLEANERS AND 
SILENCERS 





Virtually every British car has one or more 
AC-Delco components designed into it on 
the drawing-board. AC-Delco research 
engineers will gladly help when you are 
planning a new design or modifying an DELCO-REMY 
existing one. Liaison at the drawing- IGNITION COILS 


board stage can help your design and These are a few in the wide range 
production programme. of ew automobile and electrical 





AC-DELCO DIVISION OF GENERAL MOTORS LIMITED, Dunstable, Beds. Telephone Dunstable 1166 
or Broadgate House, Coventry. Telephone Coventry 40491 
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stop 
scraping... 


MILLING CUTTER 





SPEEDICUT WORKS * CARLISLE STREET EAST - SHEFFIELD 
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You take the high road... 
At 


confident of your judgment, your engine, your suspension, 


your brakes, your everything... 


We'll take the low road, doggedly making sure your car’s locks never fail you. 
You take it easy . . . We’ll be out on a corrugated track for six 
days at a time, dragging one swooning driver after another from the 
wheel of our special, squat, welterweight testing vehicle. 


You enjoy yourself . . . We’ll be out there pitching and tossing, 
over Belgian pavé and herringbone-wrinkle, up and up the Thirty-nine 
steps and down the rocky glen, testing new prototype locks 
under what we always refer to as ‘‘ actual road conditions ’’. 


The findings, automatically recorded, are important both to us and to you. 
They go to explain why Wilmot Breeden components — locks, handles, 
bumpers, window-winders, steering-wheels and all — are part of virtually 
every British car on the actual roads today. 


Wilmot Breeden are at Birmingham: also at London, Manchester, Bridgwater, Glasgow, Melbourne, Toronto. 
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Prosperity boom in French car industry 


Exports soaring .. . home sales booming. . . production 
figures the highest ever; the French car industry has never 


been so prosperous. And for very practical reasons. Pro- 
duction techniques that are right up-to-date and econom- 
ical keep quality high, quantity high—and production 
costs low. 

Significantly, the French car industry makes extensive use 
of Atlas Copco air tools in many phases of manufacture; 
a wide range of grinders, chipping hammers, drills and 
other pneumatic tools is employed. As always, this con- 
fidence in these world-renowned tools has been more than 
justified by results. 

World-wide sales and service 

The Atlas Copco Group puts compressed air to work for 
the world. It is the largest group of companies specialising 
in the development and manufacture of compressed air 
equipment. It embraces Atlas Copco companies or agents 
manufacturing or selling and servicing Atlas Copco equip- 
ment in ninety countries throughout the world. For further 
details of the equipment featured here, contact your local 
Atlas Copco Company or Agent. If you have any difficulty, 
please write to:— Atlas Copco AB, Stockholm |, Sweden, 
or Atlas Copco (Great Britain) Ltd., Beresford Avenue, 
Wembley, Middlesex. 





Extensive use of Atlas Copco Air Tools 


TOP Lert 
An LSS 61 
surface grinder 
at work 
in the Peugot plant. 


TOP RIGHT 
Weld-trimming at the 
Simca works with an 
R 100 chipping hammer. 


BOTTOM 
Finishing at the Simca 
works withanLSR I 1 high- 
speed grinder, fitted with 
tungsten-carbide cutters. 


Sttlas Copco 


Manufacturers of Stationary and Portable Compressors, Rock-Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment 
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the more you thin 


So, then, let us think of it ; the 
self tapping screw, applied to 
your products. What does it 
offer you? 

Well, first, by forming its own 
thread, it cuts out every standard 
tapping operation along the line. 
It obviates the use of nuts. 

And, with its self-locating point, 
it makes assembly an easier job. 
Whether you produce in steel, 
wood, plastic or non-ferrous 
metal, the self tapping screw 
provides the cheapest, quickest 
and strongest method of fixing. 
The more you think of it — 
well, the more you think of it. 





LINREAD LTD + COX ST - BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS + HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS «+ RIVNUTS + CUSTOM DESIGNED COLD FORGED FASTENERS + ALEX SCREWPLUGS. 


Beardmore 
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ALL-AIR RANGE SHIFT CONTROL 
ON LATEST ROADRANGERS 


Multi-speed transmissions with two operating 
levers have always proved a headache to the 
drivers owing to the difficulty and delays of 
making some of the changes. 

In their ROADRANGER series, Fuller have 
completely solved this by providing single lever 
control, the shifts in the two-speed box in 
tandem with the main box being air operated. 
All range shifting, up or down, is actuated by a 
selector handle, at the driver’s fingertips, on 
the gear shift lever. Range shifts are pre- 
selected, automatic and synchronised. 

Fuller heavy-duty ROADRANGER boxes are 

now available in three types, the R-46 (as 

illustrated) for engines of 460 cu. in. provides 

8 forward speeds; the R-96/R-960 series for 

engines of 960 cu. in. provides 10 forward 

speeds; the R-1150 for engines of 1150 cu. in. 

provides 9 forward speeds. 
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Exclusive European 
Representatives for the Fuller Manufacturing Company of Kalamazoo, Michigan, U.S.A. 


AUTOMOTIVE PRODUCTS COMPANY LTD. 


Brock House, Langham Street, London, W.I, England 
Telephone: Langham 2527 





The best products 


UNaNAgy 
cry 


are made from 


Lee’s steel 


QUALITY CARRIES THE DAY. That’s a good 
reason for having a word with LEE if the products you 
manufacture call for Steel Strip, Bars or Wire. 


Just as it pays ws to produce only materials 

of the highest quality and consistency, so it will 

pay you to use them because of the added prestige 
and sales they will bring you. Write or ’phone now. 











ARTHUR LEE & SONS LTD. Head Office and Works: Trubrite Steel Works, Meadow Hall, Nr Sheffield. Tel: Sheffield 387272 
London Office: Stafford House, 40 43 Norfolk St., Strand, W.C.2 Tel: Temple Bar 7187/8 
Birmingham Office: 191 Corporation St., Birmingham 4. Tel: Centra! 6801 2 





BRIGHT DRAWN STEEL BARS - WIRE - STEEL STRIP - STAINLESS STEEL 





€ 8601-4 
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WE insist on the latest methods of heat-treat- 


ment, developed and proved by our own 


technicians. 


In order to achieve the maximum cutting strength and 
durability of DORMER TOOLS the most thorough scientific 


control is maintained. 


Consistently high performances result. 




















new insulation—light and strong 


lsocyanates 
and POLYESTERS py 


These simple-to-mix components give str tweight rigid foams 


to provide an insulating f particular value in the construction of refrigerated vehicles. 
Easily mixed on the site, the comt ice the foam in the cavity to be filled. 
As this happens, a bond is form the wood or metal with which the foam is in contact 


adding strength and r to the structure. 


Ask for details of ‘Daltolac’ 2! ‘Suprasec’ D 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 
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Transformer Assembly 
Rated at 30, 40 or 60kVA, 
each available for one or 

two gun operation. 
Multi-position tap-link 

panel for wide range 

of heat control. Fully 
water-cooled and tropicalized. 


Contactor /Time: 
Unit — for wali 
mounting. Ignitron 
contactor and four- 
function timer for 
P automatic control o/ 
Reduced operator fatigue s complete welding 
sequence. Availabie 
with duplicate timers 
for independent doubie 
gun operation. Size: 


For one or two gun operation 30” x 30” x 10” deep 


Controls conveniently grouped 


Standard components 
interchangeable with Philips 
spot/projection welders 


In this new Philips equipment, the weight of 
the transformer assembly has been reduced 
by the use of a wall-mounted ignitron 
contactor/timer unit. The transformer — 
which can be suspended from an overhead 
trolley or rail — is designed primarily for use 
with Philips air-operated, single-acting spring 
return guns, or double-acting air return type. 
The equipment has applications wherever 
spot welding assemblies are too large to be 
accommodated in pedestal type machines. 


Write for leaflet P1.4869 which gives full technical details. 


METAL PROCESSING DEPARTMENT 


PHILIPS ELECTRICAL LTD 


INDUSTRIAL PRODUCTS DIV:SION 





Century House - Shaftesbury Avenue - London - W.C.2 
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new insulation—light and strong 


lsocyanates 
and POLYESTERS by 


These simple-to-mix components give str tweight rigid foams 


to provide an insulatir f particular value in the construction of refrigerated vehicles. 
Easily mixed on the site, the comt luce the foam in the cavity to be filled. 
As this happens, a bond is for the wood or metal with which the foam is in contact 


adding strength and r to the structure. 


Ask for details of *‘Daltolac’ 2! ‘Suprasec’ D 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 
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Transformer Assembly 
Rated at 30, 40 or 60kVA, 
each available for one or 

two gun operation. 
Multi-position tap-link 

panel for wide range 

of heat control. Fully 
water-cooled and tropicalized. 


Contactor/Time: 
Unit — for wal! 
mounting. Ignitron 
contactor and four- 
function timer for 
automatic contro! o/ 
complete welding 
sequence. Availabie 
Controls conveniently grouped with duplicate timers 
for independent doubie 
ic 2 gun operation. Size: 
For one or two gun operation i 30” x 30” x 10” deep 


Reduced operator fatigue 


Standard components 
interchangeable with Philips 
spot/projection welders 


In this new Philips equipment, the weight of 
the transformer assembly has been reduced 
by the use of a wall-mounted ignitron 
contactor/timer unit. The transformer — 
which can be suspended from an overhead 
trolley or rail — is designed primarily for use 
with Philips air-operated, single-acting spring 
return guns, or double-acting air return type. 
The equipment has applications wherever 
spot welding assemblies are too large to be 
accommodated in pedestal type machines. 


Write for leaflet PI.4869 which gives full technical details. 


METAL PROCESSING DEPARTMENT 


=| PHILIPS ELECTRICAL LTD 


EZ, 














INDUSTRIAL PRODUCTS DIV:SION 


Century House - Shaftesbury Avenue + London - W.C.2 


(P10238) 
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‘of ferrous foundry processes 


DUCTILE IRONS 
Packed with information of Ferrous foundry practice and modern production methods, 
brilliantly illustrated with photographs by industrial cameraman Walter Nurnberg, “Flow MANGANESE STEEL: 
Production” is an ambitious foundry publication of interest to all Buyers of castings, : 
Engineer designers and production engineers. 


Its 68 pages include properties and applications of 25 different alloy and carbon steels, 
Ductile Iron and High Duty Iron. SEND FOR YOUR COPY—IT’S FREE 


LIOY GS 4, sure 


LLOYDS (BURTON) LTD. WELLINGTON WORKS, BURTON-ON-TRENT + TELEPHONE: 3867 


ALLOY STEEL 


CARBON STEELS 
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THE BRITISH PISTON RING CO. LTD. COVENTRY, ENGLAND Cogent 


ALLOY STEELMAKERS - FORGEMASTERS - STEEL FOUNDERS - HEAVY ENGINEERS 
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Testing Time 
Even now with all the 


modern methods 


employed at Midcyl, the 


visual metal chill test still 


stands as a traditional symbol. 
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At The 1 er Engineering Company Ltd. ; 
| scrag-testing | hecking deflection rate of coil springs 
from RTB spring steel. 


RICHARD THOMAS & BALDWINS LTD., 
PANTEG WORKS, PONTYPOOL, MON. 


HEAD OFFICE: 
RK STREET, LONDON, W.! 














for polishing the VICTOR’S 


Armour 


PHOTOGRAPHS BY COURTESY OF VAUXHALL MOTORS tTO 


VAUXHALL 


AUTOMATIC 
POLISHING 


MACHINES 


8.0.MORRIS LIMITED 


BRITON ROAD COVENTRY 
Tel; COVENTRY 5081 Telegrams ;MORISFLEX COVENTRY 


also for :~ HOLLOWARE BUILDERS’ HARDWARE FANCY GOODS ETC. 
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in very good company.. 


Quality cars require « 


that many famous manufactur: 


Timing Chains is evidence enot 


reputation for dependability 


over the past 50 years. 


lity components. The fact 
rs of such cars use Morse 
igh of the quality and the 


these chains have gained 





The following cars are fitted with 
Morse Timing Chains . . . 


AUSTIN 
A35 ASS A95 A105 


HILLMAN MINX 
JAGUAR 

LAND ROVER 
M.G. MAGNETTE 


MORRIS 
ISIS, COWLEY, OXFORD 


ARMSTRONG SIDDELEY 
SAPPHIRE 346 234 236 


WOLSELEY 6-90, 15-50 


A PRODUCT OF THE MORSE CHAIN DIVISION, BORG-WARNER LTD. 


BORG-WARNER LTD., LETCHWORTH, HERTS. Telephone: Letchworth 2170 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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CASE HARDENING FURNACES 


Whereas the crab is by nature endowed with a hard shell, many engineering 
components require special treatment to provide a tough wear resistant surface. Birlec furnaces 
have been employed in case hardening applications for more than 30 years. 
Birlec gas carburising furnaces of the well known batch and continuous types are now 
supplemented by the Birlec sealed quench unit. Suitable for carburising, carbo-nitriding and clean 
hardening, these newly developed furnaces provide for direct quenching under atmosphere protection, 


ensuring a perfectly clean surface. There is a Birlec furnace for every heat treatment process. 


BIRLEC LIMITED nea 


SHEFFIELD 
An A.E.1. Company GLASGOW 


ERDINGTON - BIRMINGHAM 24 NEWCASTLE -ON- TYNE 
$M/B 2952F 
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TO SUPER OIL SEALS & GASKETS LIMITED, (Dept. A.E.) 
Please send sample ‘REDCAPS’ in the following sizes: ; 


CAPS PLUGS CAPS PLUGS 
B.S.P. SIZES| B.S.P. SIZES|A.S.A. SIZES|A.S.A. SIZES 


Suprkr On Sas 
AND GASKETS LIMITED |iiheeeeiehieieese 


| 
| 
! 
I 
| 
} 
J 
! 
1 
| 
u 
! 
! 
FACTORY CENTRE + BIRMINGHAM ff 
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all lined up and 


with FAPASLA 


moulded brake 


fitted as standard equipment by 





A.C.V. LIMITED * ALBION MOTORS LTD 
THE AUSTIN MOTOR CO. LTD 


BRISTOL COMMERCIAL VEHICLES LTD 


CONSTRUCTOR Me) 2) 2.4 ©.) 


E CAPE AS 8.83.7: 9 ¢ COMPANY Li M1.2.2 2 


and at MANCHESTER: National Buildings, Sc. Mary's Parsonage, Manchester 3, Tel : Deansgate 6016-7-8 ; GLASGOW: 217 Bothwell Street, Glasgow, C2, Tel : Central 2175 
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inings 


OMMER CARS LTD « FODENS LTD 
EYLAND MOTORS LTD * LONDON TRANSPORT 
MMELL LORRIES LTD 


RANSPORT VEHICLES (DAIMLER) LTD 


ig 


Reiki cial i _f 
CHAMP RELIANCE SUPERPOISE 


.4: 2° £98 TARE CT Rees 


RMINGHAM : 11 Waterloo Street, Birmingham 2. Tel: Midland 6565-6-7 
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LONDON W.1r1 


Telephone : GROsvenor 6022 


Cape 


TA 9472 
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Let us help you 


To Save Fuel 


Get the utmost from every gallon of diesel fuel by keeping the vital fuel injection equipment in perfect condition. Overhaul is 
specialists’ work, and needs proper tools and test equipment. Call in your nearest C.A.V. service agent. There are fully 
equipped depots in most large centres, with factory trained 
staff, and spares in stock. Here your pumps and injectors can 
be checked for wear and adjustment, worn parts replaced 
with genuine C.A.V. spares, and the units calibrated and 
tested for perfect operation. Properly serviced diesel equip- 
ment will ensure maximum power, better consumption figures, 


better starting, smoother running. 


C.A.V. Service can help you 
to save fuel 











The World’s Leading Manufacturers of 


FUEL INJECTION EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 





AP 838 
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230.000 


MILES 
and as good as new 








eS j 
Lh Ji : 


SILENTBLOC 


ANTI-VIBRATION MOUNTINGS 


@ Bus bodies last longer when 
protected from vibration by 
Silentbloc flexible mountings. 
Of robust construction these 
units need no attention. Vi- 
bration is absorbed by a 
scientifically designed rubber 
insert which is protected from 
damage by a steel casing. 
Silentbloc mountings in use on 
double-decker buses were as 
good as new after 250,000 
miles. Our Technical Depart- 
ment will be glad to submit 
mounting schemes. 


SILENTBLOC LTD., MANOR ROYAL, CRAWLEY, SUSSEX. Tel.: CRAWLEY 2100 
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tus is the tool ror 


INCREASED PRODUCTIVITY 


impact wrench 


SIZE 24 


Basically designed as a Nut Setting Tool, this Impact 
Wrench may be effectively used with the available 


Extra strong in design and 


construction this tool incorpo- attachments for screwdriving, tapping, drilling, 


rates longer normal working life ; j 
with minimum maintenance. grinding, wire-brushing or sanding. 


R29 


WRITE FOR LEAFLET 1.W.202 


BALANCERS - ROTARY AIR ORILLS 


ROTARY SANDERS «+ RIGHT ANGLE NUT SETTERS 


RIGHT ANGLE DRILLS - MULTIPLE SPINDLE UNITS Power To 5 Es 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY WESTMINSTER LONDON swi 
Cable Address: ARMWHITOOL SOWEST LONDON Phone: WHitehall 5944 


NORTH SHIELDS 3lll Grams: ARMWHITOOL TYNEMOUTH 


Werks: TYNEMOUTH ENGLAND Phone: 
1603 
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Flying off 
the handle? 


GotoaBP Garageand ” 





“It’s the petrol I 
recommend 
to all my friends” “It’s nice to do one’s friends a genuine 
good turn. Which is why I’m happy to 
recommend BP Super. I’ve had several 
racing wins on it, and I can assure you it’s 
one petrol that does make a real difference 
to any car’s performance. Fill up with it, 
and you'll see at once what I mean. You'll 
feel all your horsepower working. You'll 
have a higher top speed, with faster 
acceleration. Hills will seem to flatten out. 
And, you’ll find it particularly economical. 


says Stirling Moss 








Sty 


DRIVE IN WHERE YOU SEE THE BP SIGN 


THE BRITISH PETROLEUM COMPANY LIMITED 
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changeup to BP Super! 


Quite a good reason for going to a 
BP Garage! But there are others too. 
BP Energol ‘ Visco-static’ engine oil, for 
instance. And top-class service. I’ve been 
to dozens of BP Garages to get this or 
that put right. And always it’s the same 
story. The job done quickly, entirely 
competently, and at a very reasonable price. 

I hope I’ve convinced you to drive in 
where you see the BP sign. Believe me, 
you won’t regret it.” 


c/s 








J 
CASTERS 
































for 
Drop Forgings 
in large 
or small 
quantities 
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DANIEL DONCASTER & SONS LIMITED + SHEFFIELD 
_ FORGINGS « DROP FORGINGS « HARDENED STEEL ROLLS - HEAT TREATMENT 


F.40 
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For all heavy duty limit switch applications, particularly those to 
withstand conditions of extreme severity, there is a suitable 

BS A—ACME SNAP-LOCK of either water, oil and 

dust proof or flameproof versions. The supcriority 

of this switch is due largely to the simplicity but ruggedness 

of its mechanical and electrical units contained 

in separate compartments within a robust housing. Unique 
Snap-Lock design ensures self-wiping quick make 

and break, positive contact, maximum resistance to wear, 


and accurate repetitive tripping. 


A VARIETY 

OF OPERATING 
LEVERS is available 
for countless 
applications in 
every industry 


/ bs 


NEUTRAL POSITION 


These limit switches are now available in Neutral Position 
versions. Spring-loaded devices return the operating lever to 
the central (neutral) position. One or both of the springs are 
removable for various circuit arrangements. A third spring is 
supplied for converting to one normally made and one normally 
broken circuit. 


re. 


5 


B’S-A |) 
ACME 


MADE UNDER LICENCE FROM 
NATIONAL ACME CO. U.S.A. 


ock | 


B.S.A. TOOLS LTD. BIRMINGHAM-33*ENGLAND 


Sole Agents Gt. Britain 

BURTON GRIFFITHS & CO. LTD. 

Snap-Lock Division : 93 Albert Embankment, London, S.E. 11 
Phone : RELIANCE 3891 

Ad, No. 420 
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WATER, OIL & DUST PROOF 


STANDARD 





LICENSED 
FLP 


No. 3574 











STANDARD 

Single pole, double break, double throw, operates with either circuit 
normally open with other closed, or maintaining in either position, or 
available with central neutral position: return springs removable for 
various circuit arrangements. Heavy die-cast case. Water, oil and dust 
proof. Conduit 2?” in. B.S., or No. 3 Admiralty Pattern Cable gland 
entry. Two screw side mounting or backplate mounting in two styles, 
or Tandem style (back to back mounting). Operating lever position 
adjustable in 7*S deg. increments through 82.5 deg. either way from 
normal. Levers for a variety of applications. 


FLAMEPROOF 
Buxton certificates No. 3574 (Group !) No. 3575 (Groups Il and Ill 
ases). Meehanite iron castings. Self wiping solid silver contacts. 
nterchangeable plugs and sockets. Internal mechanism removable as a 
unit for servicing. Single SWA cable entry (standard); double 
entry if required. Operating lever position adjustable in 7.5 deg. 
increments through 360 deg. Levers for a variety of applications. 
TYPE HLB: Single pole, double break, having one normally closed 
and one normally open circuit — reversible by transferring the return 
spring. Return spring removable for external manual operation. 
PE HLB/NP: Single pole, double break, double throw, with 
central neutral position. Return springs removable for various circuit 
arrangements. 





AUTOMATIC SIZING 
INTERNAL GRINDING MACHINE 


CHURCHILL Automatic Sizing Interna 
Grinding Machines are renowned 
their accuracy and speed of productic 
The extensive experience gained f{ 
supplying very many machines has be: 
fully utilised in the Model ‘HBM 
ensure highly efficient operation over 


wide range of work, 


Churrehilll 


Single or double automatic cycle operation according to work. 
Plunge cut and traverse grinding. 

Feed accelerator reduces production time. 

Exceptionally wide range of roughing and finishing feeds. 
Diminishing rate of feed to zero with variable electric dwell 
at size position. 

Adjustable oscillation for building-up finish on blind end and 
open short length bores. 

Hand feed to dead stop for plain internal grinding. 


Operational safety—provision for immediate interruption of 
automatic cycle for emergency run-out—enclosing of dogs 
and plungers eliminates ‘finger traps’. 


Can be equipped for combined hole and face grinding. 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, near MANCHESTER 


Telephone: Altrincham 3262 


Telegrams: Churchale, Manchester 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., London, 


Branches and Agents 


Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and Branches 





C66IAIA 
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ON THE SCAMMELL 
POWER TAKE-OFF 








TRAILING-LINK 
FLEXIBLE couplings 


The Metalastik Trailing Link Coupling is one of the most compact forms of 
coupling and occupies the minimum of axial length in relation to the parallel 
misalignment accommodated. It also takes care of angular misalignment and 
end float while cushioning shock loads and smoothing out torque irregularities. 
It has a high capacity for occasional overloads. 

In the drive from gearbox to three-cylinder air-compressor on a Scammell 
road tanker, as illustrated, a Trailing Link Coupling transmits a torque of 
2,250 Ib./ins. 

The small illustration shows the famous Metalastik Ultra-Duty Bush which 
takes movement in the links of the coupling. 


METALASTIK LTD. LEICESTER 
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The car with a Built-in 


This car of the Ferodo Test Fleet is pack vith equipment to 
record and analyze brake performance. For, when arranging 
schedules for tests, Ferodo research workers must know what 
a brake lining is expected to do under practical conditions, and 


that is what these instruments tell the: 


There is a high-speed multi-pen recorder which notes four 

parameters of brake performance: speed, deceleration, brake 

drum temperature and rate at which work is done at the brakes. 
The electronic calculating unit installed in the boot 
of the TR.2. 

This information is collected electronically, and used by Ferodo 

to devise accurate, reliable testing schedules that help to pro- 


duce brake linings highly resistant to fade and wear. 


FERC 
ANTI-FADE Brake Linings 


The power pack Jor the electronic apparatus, on the 
right of which may be seen some of the intricate 
cable connections. 


FERODO LIMITED ~* CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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Quick action jaw, always 
secure in use, but when 
released instantly free to 
slide, entirely eliminates 
time wasted adjusting the 
normal type of machine 
vice to accommodate 
work of varying size. 


Simply press the quick 
action thumb triggers 
and slide the jaw right 
up to the job—a slight 
turn of the screw then 
gives instant and 
positive ‘downward 


grip.” 


High grade construction 
throughout, with steel 
slides, hardened and 
ground. 


Alloy steel jaws fitted 
as standard but soft 
jaws are available. 


Vice swivels on base 


through 360°. T 


* REVERSIBLE 
JAW PLATES 


for any shape of workpiece 


THE SHEFFIELD TWIST DRILL AND STEEL CO. LTD. 


SHEFFIELD 2 Ce ee 





DORMER TOOLS ARE AVAILABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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West Yorkshire. 


SAYNER LANE, LEEDS 10 
Telephone: LEEDS 29466 





J 
a 


© Foundries Ltd. 


Z }? iRelitekelim OhAdl a: 
: HANOVER HOUSE, HANOVER SQ. W.! 


Telephone. MAYfair 856l 
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When it comes to Service To The Community, said the Managing Director, there 
are no limits to which I will not go. The moment I heard that Ronson were 
using our new Silent Pneumatic Screw Driver to assemble their new Electric 
Shaver incorporating the SUPER TRIM, for dealing with the bushiest 
moustaches, I knew at once where my duty (and a nice fat order, muttered a Little 
Horse) lay. I clearly had what was needed for the essential basic research work. 
I had, gentlemen. As you may see, this is no little thing I have done. In the 
cause of Science, Progress, Ronson and Desoutter (getting warmer, said that Little 
Horse), 1 have sacrificed my pride and joy, the loving labour of 60 long years. 
It’s a barefaced lie, thought 
that Little Horse, doing a 
spot of mental arithmetic. 
Or, horrors, was he born with it! 


DESOUTTER power tools 


Desoutter Bros., Ltd., The Hyde, Hendon, London, N.W.9. Telephone: Colindale 6346 (5 lines). Telegrams: Despnuco, Hyde, London. 
crc282 
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No. 760. 3 doz. As- 
sorted Light Com- 
pression Springs. 


What sorts 
of springs 
do you need? 





No. 757, Extra Light 
Compression, | gross 
Assorted, 3” to }#’, 
4” to 2” long, 27 to 20 
S.W.G. 15/- each. 


No. 98A. 3 doz. As- 
sorted 1” to 4” long, 
4” to }?” diam., 19G 
to 15G. 5/6 each 


Compression ? Expansion ? Long ? 

Short? Light? Heavy? Let Terry’s 

BOXES OF ASSORTED SPRINGS settle the question. 
Just the job for you experimental people—a simply 
unlimited assortment from our tremendous range of 
springs of every variety. The 9 boxes shown here are only 
a few — but why not let us send you a full list — post free. 





No. 758. Fine Expan- 
sion Springs. 1 gross 
Assorted 4” to 3”, 3” 
to 2” leng, 27 to 20 
S.W.G. 15/- each. 


No. 388. 4 gross As- 
sorted Smal! Expan- 
sion Springs. }” to 
14”, 18G to 21G 

9 /6 each 





Cut production 
costs with Terry 
Wire CIRCLIPS 


») (Square 
ction) 


oO 


We can supply from 
stock in sizes from }” 
to }”. 





No. 466. 4 gross As- 
sorted Small Expan- 
sion Springs 2” to 14” 
long, 3/32” to 3/16” 
diam., 21G to 24G. 

6/6 each. 


TERRY’S 


ASSORTED SPRINGS 


HERBERT TERRY & SONS LIMITED . REDDITCH - WORCS 


(Makers of quality Springs, Wireforms and Presswork for over a century) 


* interested in Springs 
1957 Edition of 
“Spring Design and 
Caleulations’’— 
post free 12/6d. 





No. 753. 3 doz. As- No. 1024. 20 Compression 
sorted Light Expan- Springs 12” long. }” to $” diam., 
sion }” to }” diam., 24G to 18G, suitable for cuttin 
2” to 6” long, 22 to 18 into shorter lengths; and 3 
S.W.G. 10/6 each. Expansions 1}” to 12” nr 
5/32” to #” diam., 22G to 16G. 

24/- each. 


” 


No. 1013. 1 
Small Coil 
ression Springs, 


TOSS 
om- 


long, 

to 7/16’ 
to 

6/- each. 


writ 
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YING THE PIPE LINEIN IRAQ 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone : Horsforth 2821 
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giving greater 


flexibility with 
economy to the 


Humber Haw k 








‘ / Following successful association with earlier 
bE | models of this famous car, the Laycock de 
Buen iin ; Normanville Overdrive is again available at 

option on this splendid new Humber Hawk. The 

Laycock overdrive gives added flexibility to 
an already impressive performance and offers 
the exclusive advantages of full driver control ; 
power-sustained changes ; positive engine-braking 
and reduced fuel consumption. 











product of Birfieid Group experience and resources 


Birtite Batteries Ltd - Bound Eirook Bearings Ltd - Cox Atmos Products Ltd 
Forgings & Presswork Ltd - Hardy Spicer Ltd - T. B. Ford Ltd 

intermit Ltd - Kent Alloys Ltd - Kolene (G.B.) Ltd 

G. K. Lancaster (London) Ltd - Laycock Engineering Ltd - R. Jones & Co. Lta 
Oddy Engineering Lta - The Phosphor Bronze Co. Ltd - 

Salisbury Transmission Ltd - Birfieild Tools & Designs Ltda 

The Vacuum Brake Co. Ltd - Unipower Rzeppa Ltd 


Enquiries to: BIRFIELD INDUSTRIES LTO 

Automotive Division, Stratford House, 
London, W.1 

works: 

LAYCOCK ENGINEERING LIMITED, 
SHEFFIELD 
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The six finishing stands of the 80” continuous hot strip mill at Abbey Works 


One-third of Britain’s Sheet Steel and 
two-thirds of Britain’s Tinplate are made by 


ENQUIRIES TO THE SALES MANAGER: 
Sheet and Plate—Abbey Works, Port Talbot, Glamorgan 
Electrical Sheet—Orb Works, Newport, Monmouthshire 


Tinplate and Blackplate—Carmarthen Road, Swansea, Glamorgan 
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Designers with designs for tomorrow 
turn to Ransome & Marles 


What sort of bearings do Ransome & Marles make + 


We make all types of roller, parallel roller and needle roller bearings 
which will fully and economically meet most applications. Also, in 
addition to our vast standard range, we manufacture special bearings for 
use in conditions calling for unique designs, dimensions or materials. 
For instance, we undertake individual research into bearing problems 
for manufacturers of guided missiles. Dry lubrication, the ability to 
withstand corrosive fluids and enormous acceleration are examples of 
the special problems involved. 


What about bearings for, say, high-precision equipment ? 


This also demands special R§M bearings. Take machine-tool grinding 

spindles for instance. Here ordinary limits of accuracy are wholly 

inadequate, and we produce bearings to ultra-precision specifications. 

Sometimes, also, we supply bearings made from stainless steels. 

I suppose this involves pretty thorough inspection ? 

All our standard products are checked individually— from the first 

analysis of the raw material right through to the final product inspection, 

every bearing is subject to over a-hundred separate tests. So you can 

be sure that quality goes hand in hand with quantity when you specify 
—and you know also that it will be the best obtainable anywhere. 


RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ENGLAND 


Telephone: Newark 456 and Telex 37-306 
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Permanent mould casting 

in Aluminium Alloy of 
Automobile Gear Box cover. 
By courtesy of Standard 
Motor Co. Ltd. 





by 


STERMET 
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‘4. modern solderless terminations 


for every automotive application 


performance. 
* The pressure-crig 


nates the 


Investigate the advantage 
AMP creative approach to 


Better Wiring. 





This AMP solderless Button 
Contact, specially designed 

automotive light 
sockets is made in strip 

inal form and supplied 

on reels for automatic 
machine application. High- 
speed automated terminations 
ensure uniform high 
quality and reduce costs. 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Sales Office: Dept. 12, 60 Kingly Street, London, W.I. Telephone: REGent 2517-8 and 3681-2-3 


Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND AP 323-49 
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The Control and Technique 
developed for the production of 
High Duty Iron Castings 
by the Darcast Foundries 
is ready to meet developments 


of the Motor Industry. 


AUTOMATIC GEARBOX CASE (COURTE LS-ROYCE LTD) 


BRAKE DISC (COURTESY OF DUNLOP RIM & WHEEL CO LTD) 





COMPOSITE STEEL & CAST IRON BRAKE DRUM 


COURTESY OF VAUXHA 


DARTMOUTH AUTO CASTINGS LIMITED 


SPECIALISTS IN HIGH DUTY IRON CASTINGS FOR THE MOTOR INDUSTRY 


J es, 
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BEST BRAKES IN THE WORLD 
et f 


Achieve 
DISC BRAKES 


FOR PRIVATE CARS 


FACTS 


Fitted as Standard Equipment on the famous 
Triumph T.R.3, Aston Martin 

DB 2/4 Mk. 3, Lotus, and 

as an optional extra to the 

renowned Austin Healey 


GIRLING DISC BRAKES ARE 


% Progressive—Consistently 
safe 


% Fade free 
% Self Adjusting 


%* Self Cleaning 
Self Drying 


% Long Lasting—Wear 
checked at a glance 


% Pad replacement is easy 


GIRLING 
DISC BRAKES 


NOW being tested on 


BRITISH ER ANIL AWS 
GIRLING. 


46) Makers of hydraulically operated DISC BRAKES since 1940 








EWE BEST Ona BEST BRAKES IN THE WORLD 








GIRLING LIMITED : KINGS ROAD: TYSELEY » BIRMINGHAM 11 
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SECURING THE UPPER COVER PLATE 
ON THE BEDFORD GEARBOX WITH 
A DESOUTTER NINE-SPINDLE, PNEU- 
MATIC NUT RUNNER. TWO OTHER 
¢ 3 NUT-RUNNING OPERA- 
PERFORMED ON THIS 
COMPONENT 
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Telegrams + Sliderule, Sedist London. 

The annual subscription inland and overseas 

is £2 17s. Od. including the special number 
Canada and U.S.A. $8-50 


BRANCH OFFICES 

Coventry - 8-10 Corporation St. 

Telephone - Coventry 5210 

Birmingham 2 - King Edward House, New St. 
Telephone - Midland 7191-7 

Manchester 3 - 260 Deansgate 

Telephone - Blackfriars 4412 

Glasgow, C.2 - 268 Renfield St. 

Telephone - Central 1265-6 


AUTOMOBILE 
ENGINEER 


CONTENTS 


257. = Editorial Racing—Its Effect 


258 Chrysler Suspension The development of the Torsion- 
Aire system 


262 Automatic Air Gauging and Size Grading New Mercer 
equipment for the continuous inspection and selection of 
small cylindrical parts 


264 New Plant and Tools Recent developments in production 
equipment 

267 A Hydrodynamic Transmission for Buses A. A. Tokarev 
and A. A. Golbreih Description of the unit used on the 
Russian STS-155 bus, and comments on some of its 
development problems 


Transmission Gear Heat Treatment Developments in 
the Automobile Gearbox Division of David Brown 
Industries Ltd. 


Correspondence 


Machining Main Bearing Caps An interesting and 
compact Chrysler installation 


Small Tools of Tomorrow An appraisal of developments 
to give longer life and greater production 


Copy Turning New double-way tracer type automatic 
lathes 

Auxiliary Braking Systems New regulations in France 
have led to increased interest in retarders 

Recent Publications Brief reviews of current technical 
books 


Hydrodynamic Drives. P. A. Vasavada A simplified 
method for the estimation of torque capacity 


Multiple Nut Runners New Desoutter pneumatic torque 
units with two-speed, self-changing, gear drive extend 
range of application 

Current Patents A review of recent automobile 
specifications 


VOLUME 47 NUMBER 7 JULY 1957 





a 
gees cf Svticlion 


A great stone weighing 1500 tons had to be transported 
in 1770 to a park in St. Petersburg to serve as a base 
for a statue to the founder of the city. The task was 
entrusted to a Greek engineer, Carburis, who devised 
grooved rails made of copper in which moved copper balls ; 
a similar grooved rail was inverted over the balls to 
form the upper race on which the load was carried. 
Balls which became damaged during the progress were 
reshaped by smiths at a forge set up on the stone itself. 
Although the same principle has been used in 
recent years, the days of repairing damaged 
bearings on the site have long since passed. 
Today, the high-quality of St<¢F products, 
backed by expert technical advice in their 
use, ensures that every fF bearing is exactly 
right for the job for which it is intended. 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS SKE 


THE ONLY BRITISH MANUFACTURER OF ALi FOUR BA BEARING TYPES: BALL, CYLINDRICAL ROILER, TAPER ROLLER AND SPHERICAL ROLLER 
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Racing—Its Effect 


Tar all the major awards at Le Mans were won by 
cars developed and built in Great Britain is a matter for 
heartiest congratulations to all concerned. Pride of place 
goes, of course, to the D-type Jaguars, which were first, 
second, third, fourth and sixth in the Grand Prix d’Endur- 
ance. This sweeping success has tended to overshadow 
other results, but the fact that Lotus cars, with Coventry 
Climax engines, filled the first two places in the Index of 
Performance should not be overlooked. A victory in this 
latter section obviously lacks some of the glamour associated 
with outright victory in the Grand Prix d’Endurance, but 
nevertheless the Lotus organization have reason for tre- 
mendous pride. It is also interesting that all the Jaguar 
and Lotus entries, five and four respectively, finished; and 
that of the 21 cars that finished 12 were British. 

The Jaguar success is the more remarkable in that it was 
achieved by private, not factory, entries. For private 
entries of one make to fill the first four places at Le Mans is 
an unprecedented feat. It is also remarkable that for the 
second successive year the winner should come from the 
same stable, Ecurie Ecosse. Another point of interest is 
that apart from the fuel injection equipment and oversize 
engine capacity, the winning D-type Jaguars are virtually 
production sports cars that are available for sale. This is 
contrary to the general practice, which is to produce highly 
specialized models for sports car racing. 

Motor car racing, as all know, is an extremely expensive 
business—the expenditure on a racing programme can 
amount to hundreds of thousands of pounds. The returns 
are intangible, but can be great. Success in a major event 
has tremendous prestige value and will earn great, world- 
wide publicity. To set against this there is the fact that 
after a series of wins, success can be thought by the public 
to be a foregone conclusion; and then failures can lead to 
most unfair criticism. Sir William Lyons, in a contribution 
to Motor Racing, a recent addition to the Lonsdale Library, 
says in discussing this point, “just one failure resulting 
from some trivial cause, invites much adverse criticism. 
It is a cynical thought that the harshest criticisms comes 
from those who have been loudest in their praise for 
previous successes.” 

It is not, however, on grounds of cost, or from fears 
that the long run of successes will be broken, that the 
Jaguar organization has withdrawn from direct participation 
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in sports car racing. ‘The reason for the withdrawal is 
the unduly heavy strain that participation year by year in 
racing imposes on the directorate and staff of the Engineering 
and Development Division. Almost exactly similar 
reasons for withdrawing from racing were advanced by 
Mercedes-Benz. 

Jaguar and Mercedes-Benz, despite the impressive 
racing successes each has achieved, are primarily large- 
scale producers of high-quality passenger cars, whereas 
the majority of other organizations particularly associated 
with racing produce in only very limited quantities. For 
these two companies success in racing is not an end in 
itself, but is, at least in part, a means for developing 
improvements that can be incorporated, maybe in modified 
form, in the everyday production models. 

To assimilate the facts disclosed by racing and then 
translate them into terms applicable to production cars is 
an exacting task. That this is done by the Jaguar company 
is proved by the aforementioned close relationship between 
the racing D-type and production models. In this connec- 
tion we may again quote Sir William Lyons, who says: 
“Undoubtedly, the XK engine as fitted to the Mark VII 
and standard XK models is very much the better for the past 
few years’ racing experience.” On the question of racing 
costs, he says, “Providing the cars which race do not 
depart materially in the main from the normal products of 
the company, by that I mean the principal components, 
whatever is spent is of immense value to the qualities of 
the production car.” 

Accessory development has also been greatly helped by 
racing experience. Here it must suffice to mention the 
beneficial effect it has had on the development of friction 
materials for clutch facings and brake linings, and on the 
design of brake mechanism; and of the way in which it 
has led to a better understanding of the influence of 
suspension systems, both front and rear, and of the effect 
of steering geometry on a car’s performance and on tyre life. 

All in all, there is not the slightest doubt that successes 
such as those won at Le Mans are of tremendous value, 
and not to the winner and the accessory suppliers alone. 
They have a real, though not assessable, value to the whole 
British automobile industry. In fact, it is scarcely an 
exaggeration to say that, so far as prestige is concerned, 
they will work to the benefit of all British products. 
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CHRYSLER SUSPENSION 


The Development of the Torsion-Aire System 


A NEW type of suspension, the Torsion-Aire, has been 
incorporated in all the 1957 models produced by the Chrysler 
Corporation. Development work on the system started in 
1951, and some of the difficulties encountered were described 
by O. D. Dillman and R. R. Love, of Chrysler Engineering 
Division, before a recent meeting of the Society of Auto- 
motive Engineers. The first design, known as the A-303, is 
shown in Fig. 1. Although the results from this design did 
not come up to expectations, a significant amount of progress 
was made. In fact, many of the basic features of the A-303 
are employed in the current design. These features include 
the one-piece upper control arm, shim caster and camber 
adjustment, torsion bar height adjustment, lower control 
arm front strut, and rubber bushings. It is interesting that 
most of these features proved to be as good as was hoped when 
the final design was adopted five years later. 

From the A-303, the design progressed through many 
steps, three of which were the A-416, A-417 and “A-418. 
Fig. 2 illustrates the most straightforward unit, the A-416. 
This design showed a lot of promise but at that stage several 
other designs appeared to show equal promise. The torsion 
bars of the A-417 ran across the car in a unique crossed 
fashion (Fig. 3) and the arms were a combination of stamped 
outer and forged inner. A more careful study showed that 
this suspension would only work as a component by itself 
and could not be designed into a car. 

The most unusual idea appeared on the A-418 and gave 
promise of demonstrating the time-proven phrase: “three 
points establish a stable plane’. This suspension and frame 
were designed to have one effective centre point on the front 
suspension, as is shown by the closely mounted inner control 
arm pivots, while a modified strut type of Hotchkiss rear 
suspension established the remaining two points of the rear 
suspension. One of the outstanding features of this front 
suspension was the horizontally mounted and actuated single 
front shock absorber shown in Fig. 4. As the control arms 
went up and down during wheel motion, the outer right-angle 


Fig. 1. The A-303 front suspension 
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section of the strut moved inward or outward to provide 
shock absorber displacement, but it was not enough to solve 
the wheel hop and wheel tramp problem. Location of the 
bar anchor points well outward of the pivots, which was 
necessary to clear the engine sump, made it necessary to 
provide proper angular action. In order to allow the torsion 
bar to elongate or shorten as necessary, the rear anchor was 
mounted in a ball and trunnion universal joint body. How- 
ever, the torque of the trunnion pins and balls was always too 
great for the strength of the pieces, and only very short rides 
could be made until some rather elaborate bearing blocks 
were designed. This was one of the early suspensions and 
taught the company much about what could be expected of 
rubber bushing life, ball joints and the all-important anti-dip 
braking features. 

By this time, the company had explored all the highly 
original ideas produced, and was ready to develop a design 
for volume production in the 1956 line of cars. The basis 
for this design—now designated A-506 and shown in Fig. 5— 
was the A-416 proposal. Ten months after the A-506 was 
started, six complete prototype cars were built and under 
test; it will be evident that a great many changes were made 
to the A-416 design during its transformation into the A-506. 
For certain reasons this design did not appear on the 1956 
cars, but a great deal was learned about components such as 
straddle-mounted rubber bushings, adjustable torsion bars, 
cantilever-mounted lower control arms, anti-dip braking, 
front struts to control rearward wheel motion, screw-in ball 


Fig. 2. Illustration showing the layout of the A-416 front suspension 





joints, and straight-off lower control arms, which were 
embodied in the final production version of the Torsion-Aire 
suspension. 

There are two basic Chrysler Corporation units used in 
production to fit the correct weight and dash-to-centre-line- 
of-front-wheel requirements. One is used on the Plymouth 
and Dodge lines and a second larger one on the De Soto, 
Chrysler, and Imperial lines. 

Figs. 6 and 7 show two views of the A-518 mock-up used for 
Plymouth and Dodge covering all attachments. A new 
14-inch wheel and 22-lb/in? tyre were introduced to soften 
and quieten the system. The lower control arm is made up 
of two main pieces, the load-carrying arm and the front strut, 
Fig. 8, and the pivot point of the strut lies on the inner axis 
of the lower control arm. The front attachment is a large 
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Fig. 3. The A-417 crossed torsion bar, centre-point suspension 


Fig. 5. The A-506 front suspen- 
sion, which was proposed for 
the 1956 range of cars 


Fig. 7. Rear view of 

the front suspension of 

the 1957 Plymouth and 
Dodge vehicles 
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mass of rubber that upon assembly makes two pillows, one 
on each side of the inner front frame member. In addition 
to this rubber mounting, each of the attaching points of the 
suspension is isolated from the frame by rubber. The use of 
rubber here accomplishes two objectives: elimination of a 
previously lubricated point and of the friction problem which 
was characteristic when they were mounted steel on steel. 
As the wheel strikes an object, the wheel and lower control 
arm assembly retreat to the rear approximately } in to reduce 
the gravity-force build-up. The strut has a forged rear 
end that gives sufficient metal section to carry offset loads 
around the corner to the two-bolt attachment and, inci- 
dentally, provides a permanent wheel stop. The inner pivot 
of the load-carrying arm is cantilevered on the inner pivot 





Fig. 4. Above: A single, horizon- 

tally-mounted shock absorber is 

employed on the A-418 centre- 
point front suspénsion 


Fig. 6. Below: Front view of the 
front suspension of the 1957 
w Plymouth and Dodge cars 





Fig. 8. The arrangement of the lower 

control arm and front strut mounting 

assembly of the A-518 design for the 
Plymouth and Dodge models 
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bar, which mounts in the lower arm housing within a rubber 
bushing. This assembly is held in place by a safety check 
washer, nut and lock wire. The rest of the housing extends 
rearwards and has a hexagonal hole broached to accept the 
torsion bar which is simply slid into place at assembly. 

The upper ball joint is of interest because of its different 
type of attachment. Forged and stamped ball joint housings 
were too expensive or bulky and a simple method of attach- 
ment was developed. The entire ball joint is built around one 
common centre line. On the outer surface of the housing 
there is a flat-pitch thread, similar to that used on the now 
outmoded steel bushing. By drawing and reaming a hole in 
the outer end of the control arms, it is possible to have the 
hardened flat threads on the ball joint housing cut their 
way into the control arm and, at the same time, lock them- 
selves in place. Fig. 9 gives a cross section of the upper and 
lower ball joints showing the rubber spring loading member 
in the upper joint, as well as the permanently lubricated 
SuperOilite hardened bearing. 

The upper arm, like the lower, is a stamping and uses a 
snap-in type of rubber rebound bumper. The inner pivots 
are straddle-mounted rubber-shouldered bushings using the 
double-shear principle on their mounting bolts. Each 
bushing is attached to the frame by an inner pivot stamped 
bracket spaced away from the frame by a stack of 4 in 
shims. With a ball joint outer pivot, wheel caster and camber 
can be adjusted by adding or subtracting the proper number 
of shims under the front or rear control arm bracket. 

Elimination of braking nose dive was effected by diverting 
the braking forces through an inclined upper control arm to 
the chassis structure. With this arrangement the braking 
force is transferred into the steering knuckle and upward to 
the ball joint of the upper control arm which is inclined at 
17 deg to the horizontal. The rearward braking force is 
thus divided through the use of the inclined upper control 
arm into two components: (1) a horizontal braking force 
to stop the car; and (2) a vertical force to lift the car. Thus, 
if a car is stopped with a nominal braking force of 1,000 Ib 
applied to one front wheel, 212 lb is diverted into counter- 
acting the weight shift forces which would normally cause 
the front end of the car to dip. 

The main feature of the Chrysler front suspension is, 
of course, the use of torsion bars. The rear of the torsion 
bar is fixed in an anchor housing that is cradled in the 
engine rear frame cross member. It permits the loading 
point of the suspension to be exactly transferred to the 
portion of the frame structure which can best handle these 
loads. By eliminating bulky coil springs, the torsion bar 
gives more space in the engine compartment, a major con- 
sideration with today’s low car silhouettes 

Fig. 10 shows the modified Hotchkiss drive rear suspen- 
sion. In order to allow as low a tunnel as possible for 
reduced car heights, this standard unit was once more called 
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upon to give a little more performance than is usually de- 
manded of it. By using a 4 to § offset in the position of the 
rear axle with respect to spring length, a stiffness ratio of 
8-4 for the front section to 1-0 for the rear section was 
obtained by clubbing the front ends of the spring leaves. 
In effect, a type of trailing arm is produced which has an 
instantaneous centre that allows a pleasant rise to the rear 
of the car on maximum acceleration and also works as a 
member of the suspension team in controlling braking dip. 
Additional advantages are roll control and increased stability. 

During the development of the Torsion-Aire suspension, 
design engineers and laboratory engineers, working together, 
built and tested countless laboratory setups as well as nearly 
one hundred different partial suspensions in experimental 
automobiles. Before the final version of this new suspension 
was placed in production, it was tested on over 50 cars. 

The phenomenon known as high-speed float is character- 
ized by a bobbing motion of the front end of the car when it 
is driven over an undulating road. Under this condition, 
shock absorber control appears to be completely lacking. 
While the Torsion-Aire suspension was being developed, 
engineers were perfecting a modification in the valving of 
the Oriflow shock absorbers. Their aim was to provide 
greater damping at low shock absorber piston velocities 
without sacrificing the excellent rough road control and 
absence of harshness of the Oriflow. This work resulted in 
the release of a new shock absorber for the front suspension 
on all models. An additional set of valve discs and orifices 
provides greater shock absorber resistance at low piston 
velocities while maintaining all the other desirable character- 
istics. This shock absorber played a large part in making it 
possible to eliminate the sway bar on the Plymouth and most 
of the Dodge models. 

Riding harshness is perhaps best described as the effect 
produced by greatly over-inflated tyres riding over small 
road irregularities. This harshness is caused by suspension 
friction or stiff suspension springs in traversing small 
bumps, therefore, the car ride is determined principally by 
the high spring rate of the tyres. Obviously, the direct 
approach to the problem is to use lower tyre pressures. 
If lower pressures are to be used, the tyre cross-sectional area 
must be increased to carry the same load. Thus the Ply- 
mouth tyre was changed from a 6.7015 tyre carrying 
24 lb/in? to 7.5014 carrying 221Ib/in®. On the other 
extreme, the Imperial tyre was changed from 8.2015 to 
9.5014 with the same reduction in air pressure. These 
14-in diameter tyres have a considerably greater enveloping 
power, with rates of about 10 per cent less than their 15 in 
diameter counterpart. 

The other important factor influencing riding harshness 
is the static friction of the suspension. Suspensions with 
lower friction will deflect under small road surface irregu- 
larities and allow the car to ride on the suspension springs 
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Fig. 9. These two cross sections are 
the upper and lower ball joints of 
the front suspension of the A-518 
design. In the upper ball joint, rubber 
is employed for the spring-loading 
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Fig. 10. The rear axle of the 1957 

models is a modified Hotchkiss 

arrangement, with the axle con- 

siderably offset from the centres of 
the two rear springs 


rather than on the tyre. The fact that the rate of the tyres is 
approximately eight times that of the suspension springs 
indicates the importance of reducing static friction, and in 
the Torsion-Aire suspension it has been reduced 20 per cent 
over its predecessor. This was made possible by virtually 
eliminating sliding friction of the pivot points and replacing 
it with rubber deflection. It was found that the fore-and- 
aft movement of the front suspension (also made possible 
by rubber deflection) made a significant contribution to the 
reduction of single bump impact harshness. 

Larger, softer tyres, increased front end weight, and 
smaller diameter steering wheels in the new cars made 
increased steering effort a possibility, if not a probability. 
With such conditions clearly established, the only means 
of counteracting their adverse effect, short of fitting power 
steering as standard equipment, was an increase in steering 
ratio or a reduction in the friction of the several pivot points. 
Since it was proposed to maintain steering ratios, the latter 
approach was taken. 

The upper ball joint is pre-loaded by a rubber spring. 
The load and rate of this spring were selected to keep the 
stud engaged with the bearing at all times. To provide 
lubrication for free steering action, the bearing, which is 
made of SuperOilite, has grease grooves on top and on the 
inside diameter. The lower ball joint also has a SuperOilite 
bearing with grease grooves. The weight of the car is sup- 
ported by this joint. It is, therefore, not necessary to 
preload this bearing since there is no reversal of load. Early 
in the development stages, needle bearings and ball bearings 
were used below the head of the stud. It was found that 
turning friction with SuperOilite was so small that needle 
or ball bearings were not required. A rubber idler arm 
bushing and nylon bearings in the ends of the transverse 
steering link ensure less friction at these points. The net 
result is a steering effort approximately equal to that of 
previous models. 

Friction in the pivot points has, on occasion, been used as 
a means of damping out wheel fight on cars with manual 
steering. The design of Torsion-Aire steering and suspen- 
sion geometrics is such that they do not fight each other. 
The result is that wheel fight is no problem even with these 
low-friction pivot points. 


Reduced road noise 

Transmission of road noise into the car has been greatly 
reduced by completely isolating the front suspension from 
the frame by means of rubber at every point of contact. 
In previous development work, where rubber pivot bushings 
were used in conjunction with a conventional coil spring, 
it was discovered that the car became more sensitive to 
unbalance disturbances. 

The permissible unbalance in the front wheel assembly of 
the Torsion-Aire suspension, however, has been increased 
by 40 per cent. Conversely, a given amount of unbalance 
will disturb this new suspension considerably less than the 
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same amount of unbalance disturbed the conventional coil 
spring suspension. 

Two outstanding characteristics of the Torsion-Aire 
suspension are its directional stability and cornering ability. 
Nearly everything connected with the suspension and 
steering design helped to contribute toward these desirable 
results, but the following factors were of major importance. 
1. Considerable roll understeer was introduced in the 
geometry to counteract the loss in roll steer due to the 
increased roll stiffness, and to offset increased rear tyre slip 
angle caused by a greater percentage of the roll couple 
taken at the rear. 

2. The caster was increased over that on previous models. 
Manual steering cars were changed from negative 2 deg 
to negative 0-76 deg, and power steering cars from zero to 
0-75 deg positive caster. 

3. Rim widths are }in to 14 in wider than those used on 
previous models, thus increasing tyre lateral stiffness. 

Anti-braking dip and anti-acceleration squat are dependent 
upon the design of both the front and rear suspensions. 
The acceleration attitude of the 1957 Chrysler New Yorker, 
as dictated by the front suspension, is very little different from 
that of the 1956 New Yorker. However, during deceleration 
the amount which the suspension goes into “jounce’’ is 
reduced some 65 per cent due to the inclined upper control 
arms which provide a lifting component on the front suspen- 
sion to offset the weight shift. During deceleration the 
rise in the rear of the car is reduced by 40 per cent, while 
during acceleration, the rear instead of squatting actually 
rises somewhat. The change in car attitude is now so small 
that it is difficult to perceive any change during either 
acceleration or deceleration. 

The ability to adjust the height of the front suspension by 
winding up the torsion bar is one of the features of Torsion- 
Aire. This feature, of course, provides the advantage of 


permitting rapid adjustment in the field if the springs 


should settle. Actually, it has not been possible to realize 
this advantage because the torsion bars have been designed 
with stresses that are low enough to preclude settling. The 
extensive testing necessary to develop these torsion bars 
began in 1954, at which time there was very little data 
available to determine a correlation between laboratory 
test and service life, and no laboratory test machine was 
readily available to conduct these tests. In the laboratory, 
the bars are cycled at stresses between 35,000 and 135,000 
Ib/in?. This stress range is held constant automatically by 
the loading arm at each end of the machine which winds up 
one end as the spring begins to settle. A life of 100,000 
cycles over this severe stress range is considered satisfactory. 
In order to establish this correlation, car tests were run 
simultaneously with laboratory tests on springs from the 
same production run, even to the extent of putting defective 
bars on cars to induce failures. 

Front end lubrication points have been reduced from 
as many as 23 to eight—four tie rod ends and four ball joints. 
Again, the rubber bushings play a very important part in 
eliminating lubrication fittings by replacing the metallic 
joints which require lubrication. 

It is desirable to keep the roll angle when commencing 
at a minimum. Although in reducing roll Chrysler are 
making what is actually a rather small angle still smaller, the 
reduction appears to have a greater effect than the change 
would indicate. For example, at 0-3g lateral acceleration, 
which is a moderately severe side thrust, the body roll has 
been reduced 25 per cent. The reduction in roll angle re- 
sulted from a lower centre of gravity, a higher front roll 
stiffness, and increased rear roll stiffness. Some improve- 
ments in pitch rate have been made by better selection of 
spring plates, front versus rear, by better shock absorber 
control, and a somewhat higher radius of gyration. 





AUTOMATIC AIR GAUGING AND 
SIZE GRADING 


New Mercer Equipment for the Continuous Inspection and Selection of Small Cylindrical Parts 


An automatic gauging station, preferably with feed-back 
to the machine control, can provide important savings in 
production costs and materially reduce scrap production. 
This air gauging equipment, produced by Thomas Mercer 
Ltd., Eywood Road, St. Albans, is suitable for the continuous 
gauging of bushes and other small cylindrical components. 
It includes the new principle of a rotating ring gauge to 
check the workpiece for size, taper and ovality as it is moved 
axially through the gauge. After gauging, the work can be 
selected automatically, for “accept and reject”; for “size, 
oversize, and undersize”’; or for close-ratio grading for 
subsequent selective assembly. 

Initially the equipment was developed to gauge a specific 
cylindrical component of stainless steel, in external 
diameter 1-00 in long and with a good surface finish. The 
actual limit dimensions are 0-3123 in and 0-3121 in, giving a 
tolerance on diameter of only 0-0002 in. Before the equip- 
ment was designed and built, careful investigation of five 
major considerations was made. 

1. The method of gauging to be used. 

2. The measuring pressure that would be permissible. 

3. The degree of control to be maintained over possible 
ovality and taper. 

4. The method of feeding the work to the instrument. 

5. The acceptable maximum diameter of the work to be 
gauged, in view of the very fine tolerance specified. 
Pneumatic gauging was selected as more suitable for the 

purpose than mechanical dial gauging. The firm produces 

equipment of both types and a description of their air gauging 
instruments has appeared in an earlier issue.* Briefly, the 
air system consists of the supply of compressed air ata constant 
value to one or more metering orifices in the gauging head. 
The proximity of the work being gauged influences the 
escape of air from these orifices and the consequent variation 
of back pressure is evaluated and indicated on a suitably 
calibrated dial instrument. The design of Mercer instru- 
ments is based on the use of relatively high-pressure air as 
the magnification medium. Air is taken from a shop line at 
from 60 to 1201b/in? pressure and is passed through a 





** Automobile Engineer,” May%1956. 

















feel 


precision-type regulator and delivered to the gauging equip- 
ment at a constant pressure of 40 Ib/in?. 

A ring gauge was to be used and the work was to be 
mechanically introduced into, and traversed through, the 
gauge. In view of the necessarily small clearance between 
the work and the ring gauge, some degree of control should be 
exercised prior to the work being offered for gauging, to 
prevent oversized parts causing damage to the gauge and the 
feed mechanism. An assumption was made that the work 
would be machined so that its tolerance of 0-0002 in over 
the lower limit dimension would not be exceeded by more 
than 75 per cent. In practice, there is little likelihood of 
grossly oversized parts being fed into the gauging equipment 
but should it assume significant proportions a pre-gauging 
operation should be incorporated in the production machine 
and arranged to reject parts of a size that might occasion 
damage to the ring gauge. 

In addition to being gauged for diameter, the component 
must also be checked for possible ovality or taper. 
The normal method of assessing these aspects of cylindrical 
work is to rotate the component by hand as it is passed 
through a stationary ring gauge. For automatic gauging 
the method should be reversed; a rotating ring gauge being 
used and the work restrained from rotation in sympathy as 
it is traversed through the gauge. The provision of a pressure 
air supply to such a rotating ring gauge demanded an 
entirely new technique in order to ensure an absolute air 
seal. Obviously, any air leakage would influence the back 
pressure at the instrument and result in a false indication 
on the dial. 

An important consideration in obtaining correct measure- 
ment is the relative positioning of the workpiece and the 
gauging element. In a ring gauge the work is not in contact 
with the actual gauging nozzles and by employing multiple 
nozzles of balanced flow characteristics a self-compensating 
effect is realized since slight displacement of the work away 
from one nozzle is almost exactly redressed by a similar 
approach towards another nozzle. Thus, it is merely necessary 
to insert the work in the ring and no further, or more precise, 
positioning is necessary. Any small particles of oil or dirt that 
may be introduced into the ring by an automatically fed 





A ‘“‘Syntron’’ vibratory bowl feed; 
B slider crank drive to feed ram; 
C rotating air-ring gauging head; 
D selection station; 6in dial air 
gauge unit; F housing for pressure 
switches 
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air-gauging station arranged for 

sorting pass, oversize, and under- 
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component will be blown clear by the high-pressure air 
used for this gauging system. 

As finally developed the equipment is arranged on the 
lines of the schematic layout, and the complete set-up is 
shown in the illustration. The workpieces are delivered into 
the chute by a “Syntron” vibratory bowl feeder, and a 
micro-switch shuts off the motor driving the feed mechanism 
should the supply of components be terminated. An overload 
switch performs the same function should a component 
become misplaced or lodged across the feed orifice. 

The work is passed smoothly through the rotating ring 
gauge by a ram operated by an electric motor through a 
slider-crank mechanism. This provides a slow forward 
movement until the component is actually in position between 
the air-ring jets, a dwell period of approximately 1-25 sec 
to allow for the ovality check, and a quick return stroke to 
pick up another workpiece delivered down the feed chute. 
The period of dwell arranged in the traversing movement is 
obtained by mechanical means. A specially profiled slider 
track in the lever of the feed mechanism allows continuous 
rotational movement of the driving crank but, about the 
mid-point of the forward stroke, the crankpin imparts no 
angular movement to the lever. Constraint of the workpiece 
against rotation during its passage through the ring gauge 
is effected by spring pressure against a stationary vee-block. 
While permitting axial movement of the work with a 
minimum of friction this device resists any tendency for the 
work to rotate. 

The high-pressure air supply is also used for the selection 
of the parts after gauging. Electrical contacts, controlled 
by sensitive air-pressure switches, are adjusted to provide 
signals for work sized above or below tolerance. These 


signals are utilized to energize solenoids when the workpiece 
reaches the selection station after gauging. The station 
consists of two platforms arranged one on each side of a 


vertical plane containing the axis of the gauge. Each platform 
is hinged along its inner edge and can be tilted about this 
hinge by action of its related solenoid. 

Work that is dimensionally acceptable is pushed across 
the inner ends of the platforms to an aligned chute and 
deposited in a suitable container. Unacceptable workpieces 
are selectively rejected, oversize to one side and undersize 
to the other, by the appropriate solenoid dropping the 


Set-up for the continuous gauging of 

hollow cylindrical components, 

nominally + in external diameter 

and 1-00in long, for diameter, 
taper, and ovality 
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A pressure air feed; B gauging jets 


Diagrammatic section of the rotating ring gauge, showing duplex 
sealing arrangement to ensure positive retention of air pressure 


platform and discharging the part down a laterally disposed 
chute. 

The method would appear to offer the possibility of 
adaptation for a variety of applications. In suitable cases it 
could be used for the grading of parts for selective assembly. 
Using similar automatic gauging equipment, air-pressure 
operated switches would be arranged to grade and select 
the parts individually within required boundaries inside the 
overall tolerance range. 

It will be noted on the illustration that signal lamps are 
mounted on the front of the casing enclosing the feed 
mechanism. These are not an essential feature of the 
apparatus since all indications of size variation will be dis- 
played on the dial instrument. Coloured lamps, operated 
from the pressure switches, can be fitted if desired, however, 
to provide a simple visual indicating system. In such 
circumstances the dial instrument would be used merely for 
check readings and as an indicator when adjusting the switch 
settings. 





New Plant and Tools 


Recent Developments in Production Equipment 


‘Tee introduction of a 16-in rotary indexing table, 
equipped with an electrical control system which automati- 
cally positions the table to selected angles, is announced by 
Optical Measuring Tools Ltd., of Maidenhead, one of the 
Newall group of companies. The system was developed in 
conjunction with Ecko Electronics Ltd., and comprises 
two units. One of these, which governs traverse, is secured 
to the table, while the other, a control unit, can be positioned 
where required. The traverse unit consists of a drive unit 
and a servo head. Two motors, driving through a special 
gearbox, are mounted in the drive unit. One, a ?h.p. 
motor, rotates the table at speed to within one degree of the 
required setting, whereupon a 0-2 h.p. motor takes over to 
effect the final positioning. The servo head contains a series 
of mechanical counters coupled to potentiometers, the 
final positioning potentiometer and a device to facilitate 
moving the servo dials with respect to the platen. Manual 
control over the motors is provided by means of push 
buttons for datum shifting. 

The control unit is housed in a rectangular cabinet, 
approximately 14in longX9inX9in. It has on the front 
panel, six decade switches with adjacent illuminated dials 
with which the required angle is selected. The six switches 
represent degrees, minutes and 0-1 minutes. Other controls 
include a “start’’ button, mains switch, and an auto/manual 
switch for use with the push buttons in the traverse unit. 
Provision can be arranged for automatic clamping, in such a 
manner that a warning lamp indicates when the clamps are 
effective. The control system is purely electric and does not 
include any electronic valves. Briefly, it comprises a series 
of Wheatstone bridges, the master potentiometers of which 
are set up to the desired values. The drive unit turns slave 
potentiometers until the voltages in the bridges are balanced 
out. In operation, the first three digits are sequentially 
selected by counters coupled to the slave potentiometers, 
which count the number of turns made by the worm shaft. 
The last three digits are resolved by a slave potentiometer 
wound over 360 deg. This is set up by three potentiometers 
to facilitate decade presentation. The complete equipment 
is powered by single phase mains at2 kVA. Every component 
used is of a type familiar to a works electrician, who should 


be capable of any necessary maintenance after a short period 
of training. 

Basically, the control unit governs the rotation of the 
table wormshaft, thereby controlling wormwheel and platen 
rotation. The positioning accuracy is within 30 second of 
arc. When this limit is within the user’s requirements, the 
table is offered with automatic control only, but where a 
greater degree of precision is required, the table is supplied 
with both automatic control and an optical projection system 
that gives scale readings direct to two seconds of arc. A 
similar control unit is being developed for the maker’s 
30 in diameter table. This equipment is marketed by 
Newall Group Sales Ltd., of Peterborough. 


Slotting screw blanks 

High rates of production are attainable on the Roy 
American-built machine for the continuous slotting of 
headed screw blanks prior to thread rolling. Blanks are 
delivered from a rotating hopper, that has no closely fitted 
or sliding parts likely to cause jamming, to inclined and 
adjustably spaced slide bars down which they descend by 
gravity to the divided carrier wheel. One member of the 
carrier wheel is on both sides formed at the rim with a series 
of radially disposed vee-notches. One side has 72 notches 
accommodating screw shanks up to #; in diameter and the 
other side 120 notches for shanks from 2 B.A. to 8 B.A. size. 
The notched member can be removed and changed over for 
different diameter work in approximately 15 min. 


O.M.T. rotary indexing table 
with Ecko electrical traverse 
unit. (Above) The remotely 
positioned Ecko control unit 
Newall Group Sales Led. 
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Picked up by the carrier wheel vertically above its inclined 
axis, the blanks are carried about 90 deg to an independently 
driven slotting saw of 2} in diameter and after traversing a 
further 90 deg are released and dropped into a delivery chute. 
A small reciprocating tool cuts off any burr which may be 
formed on the head by the slotting operation. The method 
of holding the blank makes it important that in production 
the shank diameter is maintained within specified limits. 
Blanks within the range of shank diameters mentioned, in 
any material, with any type of head, and with shank lengths 
of from } in to 14 in can be handled at output rates of from 
125 to 720 pieces per minute. 

Built by Gros-ite Manufacturing Co. Inc., Hartford, 
Connecticut, U.S.A., it is factored by Gaston E. Marbaix 
Ltd., Vicarage Crescent, London, S.W.11. Overall dimen- 
sions are length 52 in, width 33 in, and height to the top of 
the hopper 70 in. 


GKN spark machine 

The comparatively recent development of the spark 
erosion technique makes it possible to carry out, with com- 
parative ease, work which is beyond the capabilities of normal 
machining techniques. For example, on materials such as 
cemented carbides, which hitherto could be shaped only by 
grinding, spark erosion can now be used to produce the 
most intricate shapes, speedily, accurately and without the 
need for special skill. One of the most recent machines 
developed to employ this technique is the GKN spark 
machine, which has been designed in the Guest, Keen and 
Nettlefolds research laboratory and is manufactured by 
Welsh Metal Industries Limited. 

This machine has been designed to meet the requirements 
of a wide range of industries, and is of simple and reliable 
construction. Its principal features are a high cutting rate 
with good surface finish, low electrode wear and simplicity 
of operation. There are three main units: the working head; 
the electrical supply; and the dielectric fluid system. 

The electrical circuit is of the basic relaxation type, but 
incorporates special devices to reduce the tendency to arc, 
which is always present with the simple relaxation circuit. 
These devices are reliable in operation and, because of the 
greater stability they give, higher cutting rates can be used 
for a given standard of finish. There are neither valves nor 


G.K.N. Welsh Metal 


spark erosion machine manufactured by 
Industries Ltd. 


Rudkin & Riley Led. 


Automobile Engineer, Fuly 1957 


Roy automatic screw-slotting machine for screws from 8 B.A. to +; in 
diameter 
Gaston E. Marbaix Ltd. 


other electronic equipment in either the spark generating 
circuit or the servo control. 

The working head is a removable unit, which has three- 
point support in the substantial dielectric fluid tank. This 
particular design and construction make for great accuracy. 
Servo drive is from a D.C. motor through a friction reduction 
unit to an arbor carrying a vee block. Experience has shown 
that this method of holding electrodes in a vee block has 
advantages over other methods. The object of the friction 
drive is to eliminate any backlash in the system, since back- 
lash would, of course, cause instability of the servo mech-~ 
anism. 

Normally the electrode is made of copper, but in special 
circumstances, other materials, such as brass, may be used. 
Copper, when used with this machine, gives a low wear 
ratio, which is the ratio between the volume of electrode 
used and the volume of work eroded. For copper electrodes 
in general this figure is about 0-13 to 0-3, depending upon 
the cutting current. Thin sheet metal electrodes have a 
rather higher wear ratio, as have those with a large cutting 
area. The accuracy of the work produced is governed by 
the shape and accuracy of the electrode. In general a 
tolerance of 0-002 in can easily be maintained, and if required, 
this can be reduced to 0-001 in or even 0-0005 in. 

Simplicity of controls is an outstanding feature of this 
machine. Apart from the pump and electrical circuit on/off 
switches, the only controls are an on/off switch for 
the vibrator, a four position finish switch and a 
multi-stage cutting rate control. A device is fitted to indicate 
any instability during working. Care has been taken to 
make the machine operationally safe. The table is connected 
to the positive lead of the circuit and the arbor to the negative 
side. As the negative side is earthed, all the head, except the 
table, is at zero potential and cannot cause a shock. 

A vibrator unit is arranged so that a small oscillation can 
be superimposed on the servo drive. It has been found 
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Barnesdril single-spindle automatic honing machine 


Gaston E. Marbaix Led 


beneficial to use this when starting a cut or in difficult 
conditions, for instance deep holes. The diel 

consists essentially of a storage tank, p 
bypass filter and means of controlling the 
through the gap between the electrode and 


flow of liquid 
the workpiece, 
if such a flow is desired. The sole selling agents are Rudkin 
and Riley Ltd., Cyprus Road, Leicester 


Automatic honing of small components 

This vertical honing machine manufactured by the Barnes 
Drill Co., U.S.A., is produced in two versions; the model 
10M1 bench type machine and the model 10Al1 floor- 
mounted machine, which is illustrated. The bench machine 
is arranged for manual loading and has no automatic sizing 
device but the floor model is equipped for fully automatic 
operation. In basic design it is an inversion of common 
practice since the rotating spindle is carried in a reciprocating 
head and the work table is rigidly mounted. The handicap 
of abrasive wear on the bearing surfaces of reciprocating 
tables is thus avoided. Throughout, the design is relatively 
simple and straightforward. The machine is completely 
mechanical in operation and requires only four limit switches. 

The head has a reciprocating stroke variable from zero 
to 24 in and a 6in withdraw stroke. Hone expansion is by 
air impulse, with automatic rapid expansion, feed and col- 
lapse. In the set-up illustrated, small spur pinions are 
loaded from a magazine to the automatically indexing six- 
station rotary fixture. After honing and sizing the work is 
ejected to a delivery chute. The fixture can be rapidly 
changed over for different workpieces. Since the work 
table is stationary, the machine is readily adaptable for inclu- 
sion n a transfer line. 

Other automatic features can be provided for specific 
requirements, including pre-gauging, post-gauging, and 
sorting. It can be arranged for the production of a pre- 
determined number of unacceptable parts to shut down 
operation. 


Machines produced by the Barnes Drill Co. are handled 
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by Gaston E. Marbaix, Ltd., Vicarage Crescent, London, 
S.W.11. 


Power presses 

A new range of Besco inclinable power presses, Mark II, 
has been developed by F. J. Edwards Ltd., 359-361, Euston 
Road, London, N.W.1. The design is based upon well- 
proved earlier Besco presses, but certain modifications in 
tool space and the incorporation of new features such as an 
overhead motor drive, force feed lubrication and a new clutch 
design will give an even higher standard of performance 
under the most exacting conditions. 

There are four machines in the range. The smallest is 
of 10 tons capacity and the largest of 40 tons. In order that 
they may be used for a wide range of work, the stroke is 
adjustable from # in up to 3} in. By means of an adjusting 
nut, operating on an extended screw, the press is inclinable, 
and when used in the inclined position, the spacious open 
back—8 in to 13 in according to size—allows for the ejection 
of completed blanks. The distance from the ram face to the 
bed when the ram is fully down ranges from 6 ¥& in to 11} in. 
There is, therefore, adequate daylight and fair sized work- 
pieces can be accommodated. To facilitate disposal of 
blanks when the press is used in the upright position, the 
bed, which is provided with a bolster, is bored out. 

For compactness and greater ease of performance the 
motor is mounted on an adjustable platform on top of the 
machine. A squirrel-cage motor suitable for 400/440 volts, 
3-phase, 50 cycles supply is used. It has a multi-vee belt 
drive to the flywheel and the drive is completely enclosed 
by a sheet metal guard. A treadle operated, non-repeat 
safety type clutch is employed. The clutch roller key is 
actuated by a latch-box of special design which has a locking 
device for use while tool setting is being carried out, and 
which allows the press to make only single strokes even 
though the pedal is kept depressed. 

New Besco inclinable presses are built for stock in four capacities, from 
0 tons to 40 tons 
F. J. Edwards Led. 
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A HYDRODYNAMIC TRANSMISSION 
FOR BUSES’ 


Description of the Unit Used on the Russian SIS-155 Bus, and Comments on 


Some of its Development Problems 


A, A. Tokarev and A. A. GoLBREIH 


Unie the leadership of E. M. Gonihberg, a new 
hydraulic transmission for the type SIS-155 bus has recently 
been designed at the I.S. Lihachev Automobile Works at 
Moscow. In the course of development work on experi- 
mental units, it was found that by comparison with 
mechanical systems this hydraulic transmission has a number 
of advantages. 

It eliminates the necessity for frequent gear changing and 
clutch operation, reduces driver fatigue and permits better 
concentration on safety of operation. In the course of a 
single duty turn, drivers of city buses equipped with conven- 
tional gearboxes carry out 1,500 to 2,000 gear changes. 

The smooth take-up by the hydraulic transmission and 
the automatic change from torque converter to direct drive 
improve ride comfort, while automatic adjustment of 
the torque to suit operating conditions improves the 
manoeuvrability of the vehicle. In addition, the torque 
converter can be used in conjunction with the engine for 
braking under overrun conditions. It is not necessary to 
use the change-speed lever at all, except for the selection of 


*Translated from Avtomobilnaia i Tractornaia Promishlenost, No. 9, 1956. 








forward or reverse drive. A push-button control is provided 
to override the automatic control so that the driver can change 
from torque converter to direct drive or vice versa at any 
vehicle speed, or he can utilize the engine for braking at will. 
Switches are incorporated to cut out the automatic system 
so that the control is effected entirely manually by means 
of the push buttons, which are said to be less fatiguing 
than a conventional lever control. The change-over switches 
are mounted to the right, under the steering wheel. Both 
with regard to mechanical performance and economy, the 
buses fitted with torque converters are no worse than those 
with more conventional transmissions, and their operation 
does not present any difficulties. 


Design and testing of the hydraulic transmission 
The transmission, Fig. 1, consists of three main parts, 
the clutch, the torque converter and a gearbox. In addition, 
there are the automatic control, and the cooling and topping- 
up circuits. As can be seen from the illustration, the clutch 
comprises two discs with a presser plate interposed between 
them, and a conical, plate type spring that permits the 


©@ 


Fig. 1. General arrangement of the transmission, showing the clutches, torque converter, gear trains and the roller type free-wheel 
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control relay; 8 change-over micro-switch for air valve; % centr 
cylinder control valve; 14 storage tank; 15 indicator lamp for direct drive; 
drive switch interlock; 20 centrifugal switch interlock ; 21 
25 throttle pedal 
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2 micro-switch for blocking starter relay; 3 micro-switch for stop-solenoid relay; 
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16 indicator lamp for supply circuit; 
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5 air valve relay; 6 stop-solenoid relay; 7 throttle 
13 clutch operating 
18 air valve for throttle control; 19 over- 
24 clutch control lever; 








4 gear change lever; 


17 overdrive switch; 


22 storter cut-out switch; 23 ignition cut-out switch; 


Fig. 2. Diagrammatic illustration, showing the basic principle of operation of the control system for the automatic transmission 


engagement of either the front or the rear disc. To ensure a 
symmetrical characteristic, the spring is made up of two cones, 
The change-over is effected by a compressed air cylinder 
controlled by an electro-pneumatic valve energized either 
by a centrifugally-actuated switch or by a push-button 
controlled directly by the driver. A two-piece flywheel is 
employed to accommodate the discs and presser plate. 
Washers are interposed between the two pieces of the 
flywheel; they are fitted round the shanks of the bolts that 
hold the two together and can be removed to compensate 
for wear. The flywheel is slightly smaller than that of an 
equivalent conventional transmission. 

In the torque converter, which has steel blades, the pump 
impeller is fixed to the shaft that carries the rear driven plate 
of the clutch. The turbine rotor has three stages, the first 
two have brass blades, while the blades in the third stage are 
of steel. Two reaction stages are, of course, interposed 
between the three rotor stages. 

To reduce leakage, labyrinth seals are incorporated 
between the rotors, and rubber seals are used between the 
housing and the shaft components. These seals are supported 
by discs, which prevent distortion due to internal pressure. 
To allow the small amount of leakage required to soften and 
lubricate the seal edge, the drainage passages are designed to 
permit a leakage of about 0-3 litres per minute. A roller 
type free-wheel cuts out the converter when direct drive is 
selected. 

The automatic clutch control, Fig. 2, is of the electro- 
pneumatic type. Its action is regulated by the three-position 
lever 4, the throttle pedal 25, and the speed of the vehicle. 
This control is designed to permit gear shifts to be made 
only when the clutch is disconnected, while the change-over 
from torque converter to direct drive or vice versa can be 
carried out only at a certain vehicle speed. In addition, when 
a shift is made from torque converter to direct drive, the 
throttle is closed regardless of the position of the driver’s 
pedal. The control switches, already mentioned, allow the 
vehicle to be operated with the torque converter only, or in 
direct drive. Also, the transmission can be set to change 
automatically from torque converter to direct drive or vice 
versa, the change being regulated according to the position 
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of the throttle pedal; the mode of transmission is indicated 
by light signals on the dash. 

When the vehicle is stationary, the clutch is connected to 
the torque converter. In this case, the right-hand chamber 
of the clutch operating cylinder 11 is connected through 
valve 13, to atmosphere, air pressure holding the piston in 
the extreme right-hand position. The engine and the torque 
converter oils warm up together, the circuit pressure for the 
torque converter being provided by the topping-up pump. 
Automatic control is switched on by the driver as soon as the 
converter oil temperature becomes high enough. 

To move away from rest, the three position lever 4 is 
moved into the “running” position, either forward or reverse, 
with the engine idling. When this lever is moved to the 
right, it operates the micro-switch 3, which energizes valve 13 
and the solenoid 10. The valve 13 then admits air to the 
cylinder 11, which disengages the clutch, the piston being 
moved until stopped by the plunger of the unit 10. As soon 
as the gears are engaged, the torque converter is reconnected 
to the engine flywheel and the vehicle can start. When the 
appropriate speed is attained, the centrifugally-operated 
micro-switch 8 closes the circuits of valves 13 and 18, and 
the piston 11 actuates the clutch to change from torque 
converter to direct drive. 

In this condition, the torque converter is no longer opera- 
tive, because the pump impeller is disconnected from the 
flywheel and the free-wheel comes into operation to discon- 
nect the turbine from the driving shaft. When the vehicle 
speed is reduced to a predetermined level, the torque 
converter is again brought into operation. The action of 
releasing the throttle pedal 25 opens the switch 17 and 
disconnects the current supply to valve 13; this cuts out 
cylinder 11, thus reconnecting the torque converter to the 
engine. At the same time, as the vehicle begins to overrun 
the engine, the free-wheel locks and the turbine is once 
again connected to the driving shaft. 

When direct drive is cut in, the compressed air from 
cylinder 11 is admitted to the pneumatically-operated 
switches 12, one of which closes the circuit to the control 
light 15 to indicate direct drive, while the other cuts out the 
pneumatic valve 18 of the throttle control: this releases the 
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throttle. Thus, cylinder 1 of the throttle control is influenced 
by impulses received from both the centrifugally-operated 
micro-switch 8 and the pneumatically-operated switch 12. 
Smoothness of the change-over from the torque converter 
to direct drive is ensured by restriction of the cross section 
of the feed pipes of the compressed air system. 

Operation in direct gear only is obtained by the switches 19 
and 20 by-passing simultaneously the centrifugal change-over 
switch 9 and switch 17. To operate the vehicle with the 
torque converter alone, the automatic circuit is cut out by 
means of switch 21. 

A special high-pressure cooler is employed, the air supply 
being maintained by the fan of the engine cooling system. 
Fluid circulation is maintained by the pressure difference 
between the supply tank and the periphery of the torque 
converter. This pressure difference amounts to about 
22 Ib/in*, and the flow is 14-15 litres per minute. Since the 
flow in the feed circuit can be as much as 150 litres/sec, 
special measures have been taken to prevent cavitation. 
These measures include the maintenance of excess pressure 
and compensation for losses. The system is shown dia- 
gramatically in Fig. 3. An engine-driven gear type pump 
delivers the topping-up feed to the centre of the converter. 
At the highest point of the circuit a certain amount of fluid 


Fig. 3. Diagrammatic 
illustration of the 
topping-up circuit 


1 pump; 2 return to 
reservoir; 3 non-return 
valve; 4 torque converter; 
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verter characteristics 
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is bled off through a calibrated orifice. This takes away 
air and other gases that might be present in the working 
fluid. The bled-off fuel is returned through an edge type, 
disc filter to the tank. 


Rig test results 

So far as development was concerned, the greatest diffi- 
culties were encountered with the sealing of the free wheel 
and the clutch. However, as the result of operational 
experience, and on the basis of tests, it was possible to deter- 
mine the main requirements for the satisfactory operation 
of these components. The average life of these seals is now 
40,000 to 50,000 km, while the clutch springs last 70,000 
to 80,000km. Apart from this, the clutch runs for over 
100,000 km without the replacement of a single component. 

The greatest difficulty, so far as testing was concerned, was 
the experimental determination of the flow conditions in the 
torque converter. Rig tests were carried out mainly to 
overcome this difficulty. They clarified various aspects of the 
performance characteristics, including the effect of factors 
such as the type of working fluid, topping-up pressure, and 
temperature. To assess the influence of the effective dia- 
meter of the torque converter on the operational character- 
istics of the power plant, two types, one 0-325 m diameter 
and the other 0-370 m diameter, were developed and sub- 
jected to extensive testing. 

In Fig. 4, the characteristics of the two torque converters 
are shown, k being the torque ratio, » the efficiency, and A, 
and A, the torque coefficients of the pump and turbine 
respectively. Fig. 5 shows the consumption G7 plotted as 
a function of the converter output shaft r.p.m., n,. With 
the smaller converter, the engine ran more noisily, since it 
developed its maximum output at speeds in excess of 2,270 
r.p.m. The speed at which maximum output was developed 
was reduced to 1,820 r.p.m., with the larger torque converter, 
and the torque was correspondingly higher. As a result of 
these tests, the 0-370 m diameter unit was selected as being 
more suitable. 

The following data are based on the results of rig tests 
carried out on one of the 1952 prototypes. These tests 
showed that the optimum pressure and temperature of the 
hydraulic fluid are 66lb/in? and 100 degC respectively. 
The highest efficiency, 84 per cent, was obtained with a water- 
oil emulsion, containing 80 per cent water with fuel oil, 
but, the use of such an emulsion had an adverse effect on 
the life of the pump impeller. Finally, a mixture of water 
and transformer oil was chosen for the working fluid. This 
gave adequate lubrication, although the efficiency was 
reduced to 82 per cent. 

Calculation of the torque converter characteristics was 
carried out on the following lines. In direct drive, the engine 
torque characteristic was determined as a function of speed, 
that is, M,=f(m,). Next, the characteristics of the torque 
converter were determined. This was done first by measuring 
the output torque while changing the input and output 
r.p.m., M,n,=f(n,); then the input torque was varied and 
measured as a function of output speed, that is, the character- 
istic M, =f(n,), based on the previously determined charac- 
teristic of the engine as well as on the relationship between 
nm, and n,; and, finally, the torque characteristic of the 
converter and its efficiency were determined, using the 
relationships between M,, M, and n,=f(n,), where the 
indices 1, 2 and 3 refer to the engine, turbine and reaction 
blades respectively. Incidentally, the most reliable method 
of determining the characteristics of the torque converter 
was found to be to use two dynamometers, a driving one at 
the input and an absorbing one at the output end of the 
assembly, without using the engine. 

A shortcoming of the method used is that not all the 
variables required for subsequent calculations are ascertained 
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simultaneously. Errors in the determination of these vari- 
ables might arise because of differences in engine performance 
from test to test. The interval between tests usually does 
not exceed 12 to 15 minutes. To determine the magnitude 
of the errors due to shutting down and cooling the engine 
between tests, the value of K,,,, for n,=O was determined 
with the same engine some five times in the course of two 
months. The engine condition was determined on the basis 
of its heat balance, intake depression, exhaust back pressure 
and fuel consumption. It was found that the accuracy of the 
individual results was within +4 per cent. In an attempt to 
improve the accuracy, check tests were carried out, using 
input as well as output dynamometers, the input and output 
torques being measured simultaneously. In this case: 
xa M, = 1 

M, M.—M, 1—M,/M, 

However, this attempt was unsuccessful. Determination 
of the total accuracy of the equipment used has shown that 
the error is not greater than +2-5 per cent, this being the 
limiting accuracy for any method with the available equip- 
ment. Since the previously mentioned inaccuracy of +4 
per cent includes the errors due to instruments, the inaccuracy 
due to the methods used amounts to +1-°5 per cent. The 
total inaccuracy of the instruments and test procedure are 
generally less than the maximum values given here. 

Results of the tests are shown in Figs. 6 and 7. The 
practical implications of the curves in Fig. 6 have already been 
considered in the discussion on the two different size torque 
converters. It should be noted that the full operational 
range of the engine equipped with the converter is between 
1,800 and 2,050 r.p.m., the corresponding range of the 
output shaft of the torque converter being 0-2,200 r.p.m. 
The operational range is even smaller with bus installations. 

For city bus service, the point of change-over to direct 
drive is usually set for a vehicle speed of 20 km/hr, which 
corresponds to a torque converter output speed of 800 r.p.m. 
and 1,=7-63. This output speed of the torque converter 
corresponds to an engine speed of 2,050 r.p.m., which is the 
maximum engine speed when driving through the converter. 
The relatively narrow range of torque converter application 
emphasizes the fact that it is used mainly as a device for 
accelerating the vehicle. 





Fig. 6. Load characteristics of SIS-124 engine 
with 0-370m and 0-325m diameter torque con- 
verters, indicated by a and § respectively 


Once the engine torque curves had been plotted, it was 
possible to determine the magnitudes of K and 7, the maxi- 
mum values of which are 4-1 and 83 per cent, respectively. 
The curves shown in Fig. 7 are applicable to operation with 
the torque converter only. When the change to direct drive 
is effected, » is increased to 100 per cent, while K is reduced 
to unity. 


Road tests 


To study the performance of the torque converter, the unit 
was installed in a type SIS-155 bus, and operated both in 
winter and summer, in Moscow, Leningrad, Gorki, Riga, 
Suhumi, Kiev, Ushgorod, and on the Simferopol-Yalta road 
over difficult terrain. The vehicle, which was used in each 
locality for ten to thirty days, was operated by local personnel 
under the same conditions as the standard SIS-155 buses. 
Comparative performance trials were also carried out with 
the same vehicle incorporating the standard transmission. 

The smooth acceleration obtained with the torque con- 
verter is shown in Fig. 8, while the effect of the change-over 
speed on acceleration is plotted in Fig. 9. Acceleration is 
improved as the change-over speed is increased, the best 
results being obtained when the change to direct drive is 
made at 30 km/hr. However, it should be mentioned that, 
as shown in Fig. 10, increasing the change-over speed also 
increases the fuel consumption. 

Fuel consumption for the two types of transmission, with 
the torque converter in direct and the standard transmission 
in top gear respectively, is plotted in Fig. 11. The overall 
gear ratios are 7-63 X 1 =7-63:1 for the torque converter and 
9-29X0-81=7-52:1 for the standard transmission. The 
back axle ratios were 7-63:1 and 9-29:1 respectively. As 
shown in Fig. 11, the fuel consumption is some 4 to 8 per 
cent higher with the standard transmission because of back 
axle and transmission losses—with the torque converter 
in direct drive, the engine is connected to the cardan shaft 
without intermediate components. 

Tests were devised to simulate city traffic conditions over 
a distance of 30km. They showed the fuel consumptions 
with the two different types of transmission to be practically 
identical. —The maximum speeds of 78 km /hr were also 
identical, while the performance up a gradient of 3-3-5 deg 
is shown in Fig. 12. 


Fig. 7. Left: Speed characteristics of the bus 
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are the speeds of the input and output shafts 
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Fig. 8. Below: The'curve a’shows the accelera- 
* tion of a bus.with mechanical transmission, 
while the curve § represents the acceleration 
of the same vehicle with the torque converter 











eee Se 





























Speed—km/hr 















































800 
Distance —m 


Automobile Engineer, Fuly 1957 








Xf \ AQ 30 bem /ne | 
K \\ 25 ’ ae 
No 
Mg 


‘ 


Speed — km / hr 


500 600 700 800 900 


Distance —m 


100 200 300 400 


Fig. 9. Curves showing how acceleration is affected by the speed at 
which the transmission is changed into direct drive 


Fig. 10. Variation of 
fuel consumption with 
the speed at which 
the change is made 
into direct drive after 
starting the vehicle 
from a standstill 


15 20 25 30 
Speed at which change-over occurs~-km/br 


The road from Simferopol to Yalta incorporates lengthy 
gradients with numerous sharp corners, the most difficult 
section being between Alushta and Pereval. On this section 
there is a continuous gradient of 3-5 deg, covering a distance 
of some 13km. This climb was negotiated with the torque 
converter in operation all the time. Curves of oil temperature 
in the converter are plotted, Fig. 13, for a run during July 
1954, at ambient air temperatures of between 22 and 27 
deg C. The oil temperature rose rapidly at the beginning 
of the climb, particularly during the first kilometer, and 
reached its maximum after 4-5 km. The wave-like shape of 
the remaining portion of the curve is due to the changing 
profile of the gradient. No shortcomings in the performance 
of the converter were detected, even with the oil temperature 
as high as 120 deg C, the engine fan ensuring a non-stop 


Fig. 11. Comparison 
between the fuel con- 
sumptions of a bus 
equipped with a mech- 
anical drive operating 
in top gear, a, and 
a torque converter 
operating in direct 
drive, 8 
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Fig. 12. Vehicle per- 
formance up a gradi- 
ent of 3-3-5 deg, 
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Fig. 13. Oil tempera- 
ture in the torque 
converter when opera- 
ted on the Alushta 
Pereval route at 
ambient temperatures 
25-27 and 22-24 deg C 
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negotiation of the climb. On the other hand, buses with 
mechanical transmission operating on the same route had 
to stop because of engine overheating. When the vehicle was 
descending the Pereval-Alushta gradient, as well as other 
steep routes in southern Crimea, the converter was found to 
be effective for the application of engine braking. This 
of course is a good feature from the point of view of safety 
of operation. 

Three vehicles fitted with torque converters were made 
available-for the Moscow bus service. They have been 
operated successfully for two years, the mileage so far being 
about 200,000km. Experience gained with the torque 
converters for the type SIS-155 buses has been applied in 
the development of experimental designs of a similar type 
for the new city buses, which are known as type SIS-129. 





Albion Six-speed Gearbox 


HE six-speed gearbox, which Albion Motors Ltd. 
introduced a few months ago for use in some of their 
vehicles powered by four-cylinder engines, is now available 
for the more powerful Albion Clydesdale and Reiver trucks 
powered by the Leyland 0-350, 100 b.h.p. diesel engine. 
It can, therefore, be fitted to all Albion models previously 
equipped with the five-speed gearbox, both for the home and 
the overseas markets. The new box is based on the well- 
known Albion five-speed, constant mesh unit, and the 
overdrive sixth speed has a step-up ratio of 1:1-3. 
It is stated by the manufacturers that with the new gearbox, 
a fuel saving of up to 10 per cent can be obtained with any 
of the vehicles. This saving is effected, provided the 
vehicle is driven at the same average speed as it would nor- 
mally be if equipped with a five-speed gearbox. Alternatively, 
a higher average speed, but with the normal fuel consumption, 
can be obtained, particularly if the vehicle is returning empty 
or carrying only light loads. The new six-speed gearbox 
is offered as an alternative to the five-speed unit at an extra 
charge of less than £20, inclusive of purchase tax. 
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Coring Small Ducts 


METHOD for coring small ducts in non-ferrous 
castings is described briefly in the June 1957 issue of 
The Engineers’ Digest. The core employed consists of a 
preformed metal tube sheathed in a flexible refractory 
sleeve. Both the tube and the sleeve are removed after the 
casting operation is complete: the metal tube is removed 
chemically and then the sheath can be taken out by hand. 
It is stated that aluminium- and magnesium-alloy castings 
are unaffected by the chemical used for dissolving the tube. 
It is generally considered that the minimum practical 
diameter of a sand core is about }in. However, sheathed- 
tube cores are rigid and stable, and ducts as small as }in 
diameter are said to be practicable when they are employed. 
The smallest sizes can be as much as 16 in long. For coring 
holes of larger diameters, greater lengths can be employed. 
It has been reported that in one instance a sheathed core, 
fs in diameter and 4 ft long, has been used successfully. 
There are few limitations with regard to the shape of the 
path of the duct and, therefore, if desired, it can be matched 
to the contours of a casting. 





TRANSMISSION GEAR HEAT 
TREATMENT 


Developments in the Automobile Gearbox Division of David Brown Industries Ltd. 


Own to the great demand for their commercial 
vehicle gearboxes, David Brown Industries Ltd., in 1955, 
opened a new factory devoted solely to, and specially laid 
out for, the manufacture of these products. In this class of 
work, the quality of the product is, of course, dependent 
upon the efficiency of the heat treatment of the transmission 
gears, and in the new factory there is a specially designed heat 
treatment section, capable of processing 1,000 1b of com- 
mercial vehicle transmission gears every seven hours. The 
layout of this section was evolved after a comprehensive 
investigation carried out by the David Brown Research 
Department. In the course of the investigation, hundreds 
of gears, made in different grades of steel, were tested at 
various states of heat treatment. 

Before the new section was laid all production 
carburizing was carried out by the pack method. The 
furnaces used were horizontal, electrically heated, batch 
type units, whose charge of 3,000 lb was loaded by mechanical 
means. All re-heating was effected in smaller type units 
and most of the parts were free quenched in conventional 
tanks. Because of the elaborate manufacturing procedure, 
there were no acute heat treatment problems and all efforts 
could be concentrated on obtaining metallurgical excellence. 

However, the heat treatment operations took on added 
importance as profile ground teeth were replaced by shaved 
teeth and straight sided splines by those of involute form. 
These developments created an increased demand for a 
great reduction in distortion, for the preservation of surface 
finish, for freedom from superficial damage, and for increased 
fatigue resistance. It was, therefore, found necessary to 
introduce new heat treatment methods capable of meeting 
the more exacting requirements. 

At that time there had been a rapid grow 
output, and what had started as a jobbing line had developed 
into a specialized manufacturing section. It was natural, 
therefore, to think in terms of an in-line station designed to 
allow simplified heat treatment operations to be carried out. 


down 


h in gearbox 


It was found, however, that lack of space did not allow this 
to be carried out, and a compromise was made whereby all 
gearbox work was diverted to a gas carburizing station 
recently installed for other types of gears. 

This was not a completely satisfactory solution, since none 
of the carriers or jigs had been designed for this class of work. 
It did, however, permit scale-free refining and exact control 
to be exercised over the quality of the carburized case. 
Heating for hardening continued to be carried out in the 
batch type normal atmosphere units, and to minimize 
distortion increasing use was made of quenching jibs and 
an automatic Gleason quenching press. 

It was, of course, well known that the rather elaborate 
heating cycles of the conventional case hardening schedule 
did much to increase the tendency towards gear distortion. 
In fact, there were doubts as to whether the text book type 
of quality always went hand-in-hand with maximum 
strength. To prove or disprove this, a major investigation 
was undertaken. Tests were carried out on hundreds of 
gears in different grades of steel and in different states of 
heat treatment. These tests made it abundantly clear that 
many pre-conceived ideas would have to be discarded 
and that previously neglected factors had considerable effect 
on a gear’s resistance to fatigue. 

As the knowledge gained from the investigation accumu- 
lated, it became possible for the heat treatment schedule 
to be simplified and for a conception to be formed as to the 
type of in-line plant that would be required and the equip- 
ment it should contain. The building of the new factory 
for the Automobile Gearbox Division made it possible 
to make a reality of all the concepts and ideas that had formed 
over the years. Designing the heat treatment section was not 
without problems. Not the least of these were how best to 
compress all the units into the available floor space and how 
best to cater for the wide variety of parts that would be 
processed in relatively small batch lots. This last factor 
largely determined the choice of a three line section with 
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individual units of the compact batch handling type. Fig. 1 
shows diagrammatically the finalized layout and the work 
flow. 

The first and main line is planned to take the bulk of the 
transmission gears, which flow in regularly and in suitable 
batch quantities and weights. For carburizing these parts, 
the choice was a horizontal gas-carburizing plant heated 
by means of radiant tubes. The change from electric 
heating to gas heating was not taken without careful con- 
sideration, but the use of radiant tubes made it possible to 
dispense with the nickel-chrome lining. It also eliminated 
all need for an external atmosphere generator, since the 
tubes themselves could be designed for this purpose. Fur- 
naces of this type ave generally constructed to allow for 
direct quenching of the work, but because most automobile 
transmission gears need individual attention during quench- 
ing, the construction was altered in such a manner that the 
work could be slow-cooled in a gas-tight pit. 

Work to be processed in the gas carburizing furnace is 
packed in rectangular containers standing on a roller con- 
veyor of convenient height. When the packing is completed, 
the charge is raised to the furnace sill on a hydraulic table 
so that it can be pushed into the vestibule of the furnace. 
From this point on, the charging operation is automatic, 
since all the furnace movements are push-button controlled. 
After the vestibule door has been closed and the inner door 
opened, two rotating screws draw the box to the rear of the 
furnace. 

The heating rate of this furnace is greater than that of a 
conventional unit, because there is powerful forced circula- 
tion through the furnace, and special refractory walls between 
the tubes and the boxes function as heat reservoirs. 
Throughout the heating cycle a neutral carrier gas is generated 
in the inner tubes; this prevents scaling or decarburization 
of the work. During the active carburizing stage, the 


atmosphere is enriched with butane gas metered in to the 
furnace. 

In order to obtain the optimum quality with the simplified 
heat treatment schedule, only fine grained steels are used. In 


addition, the processing temperature and the active 
carburizing diffusion time ratios are closely controlled to 
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give the most suitable carbon gradient in the case and to 
ensure freedom from grain coarsening of the core. Although 
“normal” temperatures are used, the rapid heating ensures a 
short carburizing cycle, and in this unit a charge of 1,000 Ib 
can be processed in seven hours. There is no undue delay 
in emptying and re-charging the furnace, because by opera- 
tion of a push-button the completed charge can be transferred 
from the furnace and sealed in the cooling chamber without 
opening the outer door. This is a considerable advantage 
for in-line working, since it eliminates any possibility of 
complaints concerning smoke or radiant heat from an exposed 
heavy charge. 

When the charge has cooled to room temperature, it is 
brought up on the lift and transferred along the conveyor to 
the re-heating furnace, which is of the variable-speed, 
rotary hearth type. See Fig. 2. This unit is electrically 
heated and is atmosphere sealed. This rotary hearth furnace 
has a charging sill at charging level and the quenching tanks 
are set immediately in front of, and under, the discharge 
door, an arrangement that eliminates all need for lifting and 
carrying the hot work. To avoid any possibility that oil 
vapour will be ignited when the discharge door is opened, 
the tanks have been made as small as possible and an extrac- 
ting system is fitted just above oil level so that the fumes 
never escape out of the top of the tanks. This extracting 
system also serves to keep the line free from objectionable 
fumes or smoke. 

The doors are pedal operated, so that the workers have their 
hands free to operate the valves that control the hydraulic 
tables inside the quenching tanks. When the work is in 
the tank, up and down movement is not required, since oil 
is pumped in to the tanks at the rate of 300 gallons per minute, 
and this provides sufficient agitation with the work stationary. 
The exhaust system has been extended to take away all 
fumes from the draining boards and the Gleason press. 

After the hardening operation the gears are loaded on to a 
horizontal conveyor for transfer to the degreasing plant and 
thence to the shot-blasting plant for cleaning. As with all 
the other equipment in this line, considerable thought has 
been given to the question of easy handling. Both the shot- 
blasting cabinet and the tempering furnace have been set in 


Fig. 2. Rotary hearth furnace 

with built-on quenching tank, 

Work is charged through the 
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pits so that there will be as little handling as possible. In 
fact, the H.F.C. tempering unit has been set so low that the 
hearth is level with the shop floor. Great importance is 
attached to the tempering of transmission gears and a rigid 
cycle is set, and no departure is permitted from the specified 
temperature and time. 

The second heat treatment line, which is intended to 
cater for all the small quantity parts and those which cannot 
be accommodated economically in the gas carburizing unit, 
comprises salt bath furnaces, cooling pits, and quench and 
washing tanks, all built into a rectangular unit and enclosed 
by a hood with its own fume extraction system. As the work 
has to be lifted and lowered vertically at each operation, a 
monorail hoist with a station index serves the whole unit. 

In this section the work is first loaded into basket type 
containers and is not disturbed until the final washing opera- 
tion is completed. The sequence of operations along this 
line is:—preheat, carburize, cool in sealed tank, preheat, heat 
for hardening, quench, wash and unload. This may appear 
to be a complicated sequence but it is carried out quite 
easily owing to the efficiency of the overhead hoist. Con- 
siderable ingenuity had to be exercised in designing the 
carriers, which have to provide support during heat treatment 
and yet be free in the cooling pits and quench tanks. This 
problem was solved by building three-pronged spiders into 
the top of the carrier. Both salt have automatic 
temperature control, and have proved extremely efficient in 
service. A case depth of 0-040 in, with a work charge of 
250 Ib, is obtainable in a total cycle of 4} hours. 

As it was not considered desirable to incorporate heat 
exchangers of conventional form, the oil system for the 
quench tanks presented some difficulties. The ultimate 
solution was to provide in the basement two. oil storage 
tanks of capacity larger than normal. From these tanks oil 
is pumped up into the quench tanks, from which it returns 
over a weir and down special ducts where it is cooled by 
natural air convection. This system has worked very well, 
and even at the end of the working week the oil temperature 
does not reach the accepted “‘danger’’ limit 

A third heat treatment line is made necessary by the large 
number of non-gear parts in the modern gearbox, which 
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call for some form of local hardening. In the past it was 
customary to treat such parts by cyaniding or localized case 
hardening, but to-day induction hardening is a much better 
process for many of these components. However, the 
conventional design of workhead for induction hardening 
equipment would not be capable of processing the wide 
variety of parts that have to be treated. Consequently, 
after consultation with the makers of the equipment, it was 
decided to employ a 25 kW oscillator set with the energy 
output leads coupled to a capstan type workhead, an arrange- 
ment that allows four permanent hardening fixtures to be 
used. As the main application is the surface hardening of 
selector rods, a vertical traverse is incorporated in the head 
and all switching of the high frequency power is controlled by 
switch contact templates made to suit each design of rod. 
Processing, of course, proceeds automatically once the con- 
trols are set and the start button is pressed. The capacity 
of induction heating equipment to soften as well as harden is 
exploited to anneal the hardened keyways and screwed 
portion of shafted gears. As a result of this it has been 
found possible to eliminate all need for copper plating in the 
gas carburizing line. The changeover from case hardening 
to induction hardening for most of the non-gear parts has 
allowed alloy steels to be replaced by the more readily 
available and less expensive carbon steels. 

It is considered that with the three heat treatment lines and 
the equipment they contain, the best possible compromise 
has been made between jobbing and repetition mass produc- 
tion hardening, so that on a relatively confined floor space 
there is a compact plant that is capable of meeting all the 
demands placed on it. Considerable thought has been 
given to the design of the ancillary plant, in order to relieve 
the operator of the manual effort usually necessary in harden- 
ing operations of this kind. As most of the plant has been 
built to the company’s own design, it has been possible to 
incorporate special handling equipment at relatively low cost. 
Development work is continuing, and at the present time work 
is proceeding on the design of an automatic programme 
controller for the gas carburizing unit. This, when installed, 
will control the furnace atmosphere and the carburizing 
cycle, thus making the carburizing operation fully automatic. 





CORRESPONDENCE 


DELCO-REMY IGNITION 


Sir,—Having had the pleasure of reading the informative 
article on Delco-Remy Ignition published in your interesting 
June issue, may I recall some additional facts concerning the 
pioneering of this vital engine accessory in this country. 

The outbreak of the 1914 war caused the break up of the Bosch 
magneto monopoly and the end of hostilities marked the beginning 
of a return to coil ignition with a common battery for lighting and 
starting. 

The Delco set was adopted on the Talbot 8 and 10 h.p. in 
about 1920 and as a result of this excellent experience I decided 
to go one further and provide automatic ignition on the 14/45 
model which I was designing in 1925. The ignition character- 
istics of this 4,500 r.p.m. six-cylinder 1-6 litre engine were observed 
on the brake and an ignition advance curve was evolved which 
Delco-Remy faithfully reproduced within defined limits in their 
production distributors. The remarkable feature of this ignition 
set was its suitability for very high engine speeds which were not 
often used on current American cars. 

Thus the Talbot 14/45 was the first car to be fitted as standard 
with automatic ignition in this country. Simplicity of design, 
economy and easier driving conditions resulted from cutting out 
the advance and retard hand control on the steering wheel. 
This was one of the various features of the new car which, by 
appealing to buyers, restored the prosperity of Clement-Talbot 
Ltd., in the critical twenties. 

Later, when the 2} litres push rod engined mode! 90 established 
the most efficient performance in the 24 hour Le Mans endurance 
race of 1930, overtaking all the Grand Prix designed blown cars of 
the day, it was again Delco ignition which enabled me to use so 
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effectively the high thermal efficiency derived from a 10-4 to 1 
compression ratio which resulted in so reliable, simple and 
economical a power unit. 
It was this technique, so greatly helped by Delco-Remy, which 
reoriented car engine design up to date. 
GEORGES ROESCH, M.I.Mech.E., 
M.S.1.A., M.S.A.E. 


FUELS AND LUBRICANTS 


Sir,—We have read with interest the article “‘Fuels and 
Lubricants,’’ by the Chief Engineer, Mobil Oil Co., C. G. 
Tresidder, published in the March and April copies of the Auto- 
mobile Engineer, and in which there is shown a summary (by 
Schweitzer) of the factors known to influence the formation of 
smoke in C.I. engines. 

We would have expected that in a summary of this nature 
two further factors would have been shown, namely:— 

1. Restricted air supply 

2. Presence of water in the combustion area. 

In the case of (1), it would, we think, be a subsidiary symptom 
of locally over-rich mixture producing a solid smoke, and in the 
case of (2) it would be subsidiary to liquid smoke (fog). 

Also, on the subject of diesel smoke, it is our experience that 
the smoke symptoms during acceleration are similar to those of 
full-load conditions, inasmuch as the control-rod is invariably 
in the full delivery position, therefore, if the maximum fuel stop 
is incorrectly set, black smoke would be evident. 

B. S. THOMPSON, 
Service Department, 


Nairobi Gailey & Roberts Limited 
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Machining Main Bearing Caps 


An Interesting and Compact Chrysler Installation 


Waar is claimed to be one of the most compact layouts 
for machining main bearing cap sets has recently been 
installed in the East Jefferson plant of the Chrysler Corpora- 
tion. It comprises a Colonial horizontal hydraulic surface 
broaching machine and a LaSalle 20-station transfer machine. 
Each set of five main bearing caps is produced as a single 
casting; this not only ensures that the sets match but also 
simplifies handling. 

The caps first go through the Colonial surface broaching 
machine for the following operations: rough and finish 
broach joint face; rough and semi-finish block fit channel; 
rough and semi-finish bore. The castings are loaded manu- 
ally into the machine and at the unloading end the operator 
loads the work into an automatic conveyor for transport to 
the LaSalle machine. This transfer is effected by means of 
an automatic shuttle-type loader, 14ft long, which is 
arranged to feed at twice the cycle rate of the transfer 
machine to keep the pipeline full. 

As is only to be expected, the LaSalle transfer machine has 
been specially designed for this one specific purpose. It 
has 20 stations and is about 45 ft long. The base of the 
machine has its own self-contained chip conveyor, and is 
also equipped with manifolding for cutting fluid. 

Lights on the control panel indicate each function for each 
station in the usual manner. There is, in addition, a single 
row of lights at the left of the panel, one light for each group 
on the main panel. If any one of the lights on the main 
panel should go out, thus indicating trouble, the single light 
at the left corresponding to the affected row will turn red. 
Therefore the operator needs to scan only the single row of 
lights to the left instead of the entire battery of lights. 

At station (1) the casting is automatically loaded. It is 
then passed to station (2) where both ends of the cluster are 
milled. At this station the milling cutters have wedge-type, 
cemented carbide blades. They operate at a surface cutting 
speed of 350 ft/min and a feed rate of 16-03 in/min. At 
station (3) four bolt holes are drilled, two in No. 3 and two in 
No. 5 cap. Also at this station the four drilled holes are 
probed automatically to ensure they are correct for reaming 
with cemented carbide tools at a later, station. 
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Heads on either side of the transfer line are used at station 
(4). The left-hand head drills two bolt holes in No. 1 cap 
and reams the four holes drilled at the previous operation, 
while the oil pipe pad on No. 5 cap is milled from the right- 
hand head. For the milling operation, a shell end mill, 
with cemented carbide blades is used at a surface cutting 
speed of 350 ft/min and a feed rate of 25-16 in/min. 

At station (5) the bolt holes are drilled for Nos. 2 and 4 
caps and one hole in No. 5 cap is chamfered. Nine holes are 
probed at station (6) to protect the reamers used subse- 
quently. These holes are chamfered from a head at the left 
of the transfer line at station (7) while an angle oil hole is 
drilled halfway in No. 5 cap from a head at the right of the 
transfer line. Two heads are again used at station (8); 
the left-hand head reams eight bolt holes while the right-hand 
head drills the angle oil hole in No. 5 cap to depth. Station 
(9) is an idle station, and at station (10) six bolt holes are 
spot faced. Work heads are mounted on each side at station 
(11). The left-hand head is used for milling an oil drain 
slot in the half bore of No. 5 cap, while the right-hand head 
spot faces four bolt holes. 

Another idle station, (12), follows, and at station (13) 
the oil pipe hole in No. 5 cap is counterbored and combina- 
tion tools drill and chamfer two tapping holes in the oil 
pipe pad. Heads on either side are used at station (14). 
The head on the left mills two oil slots in the joint face of 
No. 5 cap, while that on the right is tooled to line ream three 
diameters of the oil pipe hole and to probe and blow-out 
the two tapping holes. Station (15) is idle. At station (16) 
anchor slots are milled in all five caps. The work then passes 
through another idle station (17), and at station (18) two 
holes are tapped. The final operation is carried out at 
station (19) where the cluster is divided into five separate 
caps. Arbor mounted saws with cemented carbide blades 
are used. Depending upon the cutter diameter, sawing is 
carried out at either 325 or 350 ft/min with a feed rate of 
18-4in/min. After the sawing operation, the parts move to 
station (20) where they are unloaded and four caps are placed 
on one automatic belt conveyor and the rear cap on a separate 
belt for delivery to subsequent operations. 


The loading station and control 
panel of a 20-station transfer 
machine for Chrysler main 
bearing caps. This machine is 
tooled for drilling, reaming and 
tapping the caps in clusters of 
five, and for sawing the clusters 
into individual caps 





Small Tools of Tomorrow 


An Appraisal of Developments to Give Longer Life and Greater Production 


Any discussion on the probable future design of small 
tools must be based on the practical developments which 
have occurred in the immediate and more distant past and 
the technical mutations they have made and are likely to 
make possible. Several factors which are often in opposition, 
affect the problem of small tool design and construction. 
The desired features, in general, are higher cutting speeds, 
longer tool life, better heat dissipation, better and more 
controllable chip form and better finish. Some of these 
features can only be gained at the expense of others, so that 
the final design is invariably a compromise. Present develop- 
ments, and research which will play a large part in the 
shaping of future small tools, are, nevertheless, enabling 
small tools of today to be greatly improved in respect of these 
requirements, and it is clear that such research will continue 
to improve tool design for many years to come. 

Each successive cutting material has contributed to 
development and has had its effect on design and application, 
both of small tools and of the machine tools in which they 
are applied, but probably the greatest contribution must be 
attributed to the introduction of tungsten carbide. High 
speed steel brought revolutionary changes by allowing 
cutting at elevated temperatures over what was then con- 
sidered to be a reasonable period of time, but in the light 
of modern practice it is outclassed by tungsten carbide on 
practically all points. 

The introduction of tungsten carbide tools thirty years ago 
was a great step forward. It took in its stride the difficulty 
of high-temperature cutting and also opened up prospects 
of machining at two, three, and four times the cutting speed 


Ceramic or carbide throw-away tips can be secured in this type of holder 





of high speed steel. It also became recognized as the only 
material which could give sustained cutting life under the 
strain of modern conditions. Better finish and better heat 
dissipation are other advantages gained from the proper use 
of tungsten carbide. 

Since the revival of interest in ceramics about two years 
ago there has been a great deal of speculation about its 
future place in industry as a cutting material. The chief 
merits of aluminium oxide tool tips are their high resistance 
to abrasion and the absence of mechanical welding under 
cutting pressure. The material is, however, too brittle to 
withstand heavy intermittent, or uneven cutting pressures. 
Current research seems to indicate that ceramic tools are 
likely to be limited to those applications where only light 
cutting loads are employed and where there is an absence of 
heavily fluctuating, or intermittent pressure. Heat dissipation 
is also a weak point of ceramics, since their low conductivity 
tends to allow heat induced by the friction of cutting to 
remain in the workpiece, which, therefore, runs hot. Their 
use is, therefore, likely to be confined to operations on part- 
machined components, thus making use of the higher speeds 
possible to obtain good finish and accuracy. Fine boring 
of steels and the machining of some non-metallic, but 
abrasive, materials are also likely applications, and they may 
be applied to the machining of hardened steel parts where 
only grinding is employed at present. The tool geometry 
of ceramics will retain the negative rake which strengthens 
the cutting edge and reduces the risk of spalling, a tendency 
of this brittle material. 

It does not seem at present that ceramics will ever 
replace tungsten carbide, which is still capable of further 
development. This was underlined by the Tool Design 
Engineer, Ford Motor Company, of Detroit, at a ceramics 
conference in Chicago, when he said that the introduction 
of ceramics was greatly accelerating the improved application 
of carbide, since an extensive study of an existing carbide 
application rarely failed to demonstrate that carbides had 
not previously been used to anywhere near their capacity, 
and, in particular, they had found that they could often 
substitute a much harder grade of carbide and run at higher 
speeds. 

Tungsten carbide tools can only be used properly, however, 
if there are machine tools sufficiently rigidly built and power- 
ful to cope with the greater speeds and feeds possible. Not 
only did carbide set the pace for machine tool makers by 
revealing existing weaknesses under the new conditions, but 
it also considerably widened the scope of the tooling engineer. 
As a result, the past few years have seen improvements 
and developments in standard types of machine tools and a 
plethora of single and multi-spindle automatics, copy turning, 
boring, broaching, plunge cut forming and other machines, 
some of which provide a combination of operations hitherto 
allocated to single purpose machine tools. In spite of this 
variety of machines, some of the machine tools now being 
produced still do not allow for the full exploitation of 
carbide. Some of the more progressive machine tool manu- 
facturers, however, having studied the potentialities of 
tungsten carbide, have produced machines with additional 
overall robustness, higher spindle speeds, stronger bearings 
and slideways and sufficient horsepower, all necessary to 
high production performance. 

From a paper by F. Shelden, Wimet Division, Wickman Ltd., presented 


at “Tomorrow’s Tooling’’ Conference organized by the Birmingham Section 
of the Institution of Production Engineers. 
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Deep Hole Boring Data 





Operation Material 





Machine 


Coolant 
Pressure 
Ib/in* 


Speed 
ft/min 





Solid boring En34 


Carlstedt deep 
hole boring 
machine 


650 350 





5 in En35A 


>» 





18-8 
stainless steel 


36 in 


3” 





23 ft 6 in Trepanning N.C.M. 


Scheins 





30 ft 6 in 99 0-4C 


” 





22 in Counterboring 0-4C 
4 in to be 


removed 





Carlstedt deep 
hole boring 
machine 








The following two examples of the different rates of 
production attainable from a standard machine, and one 
designed to exploit tungsten carbide fully, will help to illus- 
trate this point. Machining a crown wheel in EN 35 on a 
standard Fay automatic, using brazed-tip tools, took six 
minutes, whereas the same process on a High Velocity Fay 
automatic, using specially designed toolholders with solid 
carbide inserts, took one minute thirty seconds. A stub axle 
in EN 17 took five minutes to machine on two standard Fay 
automatics, while three of the High Velocity automatics 
took one minute eighteen seconds. The comparison between 
the potential of high speed steel and carbide is illustrated by an 
example of production on a Wickman multi-spindle auto- 
matic. Seven tools were employed to machine manganese 
nickel steel shafts, the production per hour with high speed 
steel tools being 32 pieces. By the use of tungsten carbide 
tools, this was increased to 100. 

This much higher production potential made possible by 
the use of carbide tools has produced a new set of factors 
which are bound to influence the pattern of tomorrow’s 
tooling, whether used under favourable conditions or not. 


Higher spindle speeds and greater metal removal, now being * 


used in the field of mass production, have imposed a need for 
more frequent tool changing, while faster cycle times, yielding 
more pieces per hour, set up new standards of productivity 
which cannot be allowed to be nullified by time wasted in the 
conventional methods of tool re-setting. 

Tooling engineers will, therefore, be expected to provide 
facilities for more rapid and accurate removal and re-setting 
of tools. There will be an increased use of systems permitting 
the re-setting of tools away from the machines on which they 
are used. In some cases, means of registration will be 
required on both tool shanks and toolholders. In other cases, 
toolholders will be removed entirely from their base plates 
and, following regrinding and re-setting of the tools within 
their holders, the whole assembly will be then available 
for immediate re-mounting, using similar registration to that 
controlling re-setting. 

There will also be a growing demand for tools which 
provide means of adjustment within themselves. Mechanical 
methods of tip holding will particularly contribute to these 
facilities, and clamp-tip and throwaway tip tools will be 
increasingly used. Many of these clamp-tip tools provide 
easy means of recovering original settings, and probably 
the easiest is the recently introduced throwaway tip type of 
tool. The main claim for this system is based on economies 
created by the saving of re-grinding expense, and reports 
coming in from many users indicate that these are very real 
indeed. One such performance figure is that of the user of a 
Fay automatic, which was turning a steel component, 
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239-340 Brinell, 14 in diameter and 2} in long, at 210 feet 
per minute, using 0-10 in feed rate to take » in depth of cut. 
A clamp-tip type of toolholder showed a saving of 42 per cent 
over the cost of a brazed-tip tool, besides reducing the 
re-setting time to that required to index the tip, thus giving 
more production per shift. 

Profile turning holds a special interest for most tooling 
engineers, since the method has been considerably developed 
over the past few years and will continue into the future. 
Here the problems are special ones concerned with the high 
mortality rate of tools resulting from the limitations of tool 
geometry imposed by a system which requires a cutting tool 
to perform the dual operations of initial plunge cutting and 
subsequent form turning of profiles. Most profiling tools 


call for an extremely acute included angle on their cutting 


A Wickman ‘‘Ferromill’’ carbide tipped face mill with inserted blades 





blades to obtain 


A face mill designed with the maximum number of 
on cast iron 


lower tooth loading with high metal removal rates 


points, and for this reason tool failures are accentuated 
because of their natural inability to cope with the loads 
involved, though some progress has been made in improving 
upon past performances. Here again it is possible that 
mechanical means of tip holding can contribute to the future 
economics of this particular tooling application, though on 
the other hand immediate advantages may be gained by 
departing from the present widespread custom of choosing 
tools indiscriminately to cater for all conditions, a practice 
that results in the use of a cutting point which is weakened 
to the extreme. Although many cases demand a long narrow 
cutting point, there are many more where the shape of the 
component will allow for considerable strengthening of the 
tip by using less acute angles and by initial shortening of the 
tip. Many modern copy and profiling lathes use unconven- 
tionally shaped tools to reduce tool failure and thus secure 
higher output. 

Methods of producing holes have undergone no great 
change for a considerable time, and though certain types of 
drilling and boring present no problems, especially where the 
holes are shallow or fine limits are not required, nevertheless, 
present-day speeds of drilling can very often put the brake 
on the speed of production, particularly when other tools 
capable of outpacing or outliving standard type drills are 
used with them. The twist drill is perhaps the most common 
form of small tool used in industry today and apart from some 
slight refinement in the flute form, web thickness or point 
grinding, remains the same as it was fifty years ago. 

Carbide tipped drills have now been in service for many 
years, and their ability to operate at higher speeds has reduced 
the amount of bulldozing effort required of a twist drill 
which increases towards the centre of the work. In the past 
these drills have mainly been associated with the drilling of 
cast iron and other non-ferrous materials, particularly 
abrasive materials, but recently there has been gn increasing 
demand for tipped drills for use on steel. Pesiecunians like 
the one quoted below indicate that tipped drills will play a 
large part in tooling set-ups in the future. The cycle time 
of a single spindle C.V.A. automatic was being held up by 
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the time required for the high speed drill to perform its 
operation on a stainless steel nut blank. The use of carbide 
tipped drills immediately allowed the cycle time to be 
reduced, and also gave a drill life of over 2,000 holes before 
re-grind—just double the life of high speed steel drills. On 
another job, the use of carbide tipped drills to drill a plunger 
in EN 38 gave a production rate of 120 pieces per hour com- 
pared with 49 with high speed steel drills. 

Drilling problems are increased many times when dealing 
with exceptionally deep holes. The well known “D” bit 
which has been used successfully over many years, first 
using a steel cutting portion and later employing both solid 
and tipped carbide cutting members, was the forerunner 
of several designs of deep hole drills which have been 
developed more recently. These drills provide a radical 
departure from the conventional methods of drilling, since 
they remove the cutting point from the centre, and the 
stepped form of the cutting edge reduces the width of the 
chips being formed. This type of drill depends on the 
return flow of coolant to effect swarf clearance and thus 
imposes a need for close chip control so that evacuation is 
facilitated. Their obvious advantages are the depths at 
which they continue to function. These are limited only 
by the length of time that the cutting point remains efficient, 
and the ability of the body to withstand the torsional effects 
which increase proportionately with the depth being 
machined. Apart from the advantages of drilling at consider- 
able depths, their design permits closer control of sizing 
and better surface finish resulting from the steadying influence 
of the bearing pads which also act as pilots and so detract 
from the wandering tendencies associated with other deep 
drilling equipment. 

The present day practice is to use trepan methods of 
boring on holes of 1% in diameter and upwards. However, 
with the gradual development of these methods there will 
be a tendency to reduce to about } in, particularly as trepan 
boring of holes allows for the maximum amount of metal 
removal with the minimum of actual cutting. 

It has already been proved that some short components can 
be produced more economically by deep hole drilling bar 
stock and parting off to a suitable length. In so doing, it is 


_ often possible to save secondary operations such as reaming 


or even grinding. At the present time deep hole boring is 
almost wholly confined to special machines, which provide 
pressure heads for admitting coolant and sealing the hole 
being produced. It is, however, possible to apply the same 
principles of ““D” bit and trepan boring on relatively short 


A detail of the ‘‘Ferromill’’ 
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holes by providing outboard piloting means into the com- 
ponent, or by previously providing a shallow start, depending 
upon the capacity of the bodies to accommodate the swarf 
being produced. It seems likely that a wider use of this 
principle will become generally accepted and will greatly 
influence future tooling design. 

As with turning tools and drills, the tendency in milling 
is towards faster metal removal rates. In this country, milling 
is employed for cast iron more than steel, a situation which is 
largely due to an inability in the past to find milling machines 
capable of driving cutters under the more rigorous loads 
imposed by the milling of steels. Some improvements have, 
nevertheless, been effected, which will combine with the 
tougher grades of carbide now available to open up further 
avenues which production engineers will have to explore. 

Since all materials have an acknowledged cutting speed 
where under normal conditions the metal removal/cutting 
life ratio is at its best, speed of traverse then depends mainly 
upon permitted tooth loading, and the nett result is reflected 
in the current tendency to use cutters with more teeth. The 
effects of this tendency are beginning to show in the already 
increasing feed rates of milling cutters. Though 12 in to 
24 in per minute may be quite normal feeds for cast iron, 
rates of 40 in to 50 in per minute are becoming increasingly 
common, as are rates for milling steel of the order of 15 in 
per minute as opposed to the more normal rates of 4 in to 
8 in per minute. 

Limits to the number of teeth which can be provided in a 
cutter are set by its diameter and the nature of the material 
to be cut, while permissible pitch may depend on methods 
of construction. In the case of inserted tooth cutters, it is 
essential to make available sufficient space for effective 


Carbide tipped slab mill 


clamping and, when cutting the more ductile materials such 
as light alloys, wide tooth spacing is required to accom- 
modate the material that is being removed. 

A further factor which is gradually receiving more attention 
is the disposition of the cutting edge relative to the work. 
Shear angles are being more widely exploited and are in 
some cases taking over from the past and present plan of 
employing negative rakes.. Much research work is taking 
place on the effect of shear methods of partition compared 
with the long established negative rake method, which is 
used for two main reasons. These are the strengthening of 
the cutting edges of the carbide tips, and the control of the 
chips by creating a more friable structure for subsequent 
ease of disposal. This oblique presentation of the cutting 
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Carbide tipped helical end mills 


edge is created by a combination of positive and negative 


rake, but provides a true positive cutting rake. The principle 
is not new; it has been successfully applied to planing and 
shaping tools and to helical mills. While it is not suggested 
that this approach will be used on all milling applications, 
it seems likely that it will be applied to the majority of milling 
operations where very high feed rates are employed, parti- 
cularly as combined negative and positive rakes provide an 
ideal means of employing a high value approach angle, which 
is in itself a means of relieving unit pressure by thinning 
the chip and spreading it over a large cutting surface. Where 
the component is insufficiently rigid to absorb the cutting 
pressures created by the negative rakes, shear angles 
have been found to function very successfully. 

Helical mills will be more widely used in the future, since 
they are particularly necessary on certain operations in the 
aircraft industry where there appears to be a heavy demand 
for higher strength alloys around the 100/120 tons tensile 
range. 

High speed steel is still being used and will continue to be 
used in large quantities. Side and face cutters, slotting, gang 
and form milling, hobbing, broaching, tapping, planing and 
shaping still provide a natural outlet for this material, but 
with the introduction of even more and tougher grades of 
carbide it is probable that some further intrusion will be 
made in these fields. 

The emphasis here placed on the value of tungsten carbide 
as the material of future small tools springs from a belief that 
the uses of tungsten carbide are far from fully exploited. Not 
only is there still much room for development of the material 
itself, but there is almost unlimited scope for the improve- 
ment of machine tool design and construction to take 
advantage of the higher production offered by the correct use 
of carbide, since a realization of the necessary conditions for 
its most efficient and advantageous use is not yet as wide- 
spread as it will undoubtedly become. 





COPY TURNING 


New Double-way Tracer Type Automatic Lathes 


For several reasons, including accuracy of reproduction 
and high output rates, copy turning is being increasingly 
used for the production of multi-diameter shafts and similar 
workpieces. Because of this, the model AQ and LQ double- 
way tracer type automatic lathes recently developed by 
Seneca Falls Machine Co. of Seneca Falls, New York, 
U.S.A., will be*of great interest to many production engin- 
eers. These two models, which are in principle of similar 
design, have been developed to combine the best and fastest 
method of rough and finish turning multiple diameter 
shafts on a single machine without there being need to 
remove the workpiece from the centres between the operations 
and without any attention on the part of the operator. 

The roughing operation is effected with multiple tools 
mounted on a rear carriage, while finish turning is done with 
single, tracer-controlled tools on. one or more overhead 
carriages. Thus, the advantages of multiple tooling for 
rapid stock removal and single tool tracer type turning, for 
accurate finishing are combined. By this method, extremely 
close tolerances are maintained since the pressure of the 
single, tracer-controlled tool is constant over the entire 


length of the workpiece and full advantage may be taken of 


the high cutting speeds that are possible with the newer 
carbide and oxide tool materials. 

These machines have been designed to meet present and 
future requirements for high speed turning. They include 
the following features:— 

(1) Rigidity to ensure accuracy under the heavy stresses 

imposed by multiple carbide tool cutting. 

(2) Large chip flow areas with several methods of auto- 

matic chip disposal. 

(3) Open front machine design to facilitate loading and 


Seneca Falls Model Q copy 
turning lathe. Rough ma- 
chining is effected with 
multiple tools mounted on 
the rear carriage, and finish- 
ing, at the same setting with 
tracer controlled tools on one 
or more overhead carriages 





unloading either manually or automatically with 
Seneca Falls automatic loading and transfer equipment. 

(4) Streamline design for efficient chip guarding. 

Massive castings, designed to absorb vibrations under the 
heaviest loads, are used for the headstock and tailstock 
columns. The upper and lower bed members are of heavy 
box construction, well ribbed, cross keyed, and bolted and 
dowelled at both ends to the headstock and tailstock columns 
to provide extreme rigidity between all four members. The 
headstock spindle revolves in a clockwise direction, and the 
cutting pressures assist in providing desirable adherence 
between the slides and the ways, which are designed for 
maximum support and rigidity to resist deflecting forces. 

Synchronization of all longitudinal and cross feed move- 
ments, as well as rapid traverse of the carriages and cross- 
slides, is quickly obtained by the adjustment of conveniently 
located control stops. 

The tracer unit is a Seneca Falls patented electro- 
mechanical control system. It comprises four basic com- 
ponents: a measuring device or stylus, an electric amplifier, 
a controllable mechanical power amplifier for positioning the 
cross feed slide, and a master template. Owing to the fact 
that no component has an appreciable time delay in operation, 
this system responds very rapidly to dimensional changes in 
the template. The mechanical amplifier takes its power 
from a constantly revolving shaft the instant the control 
motor is energized. 

An important feature of the tracer carriage is the forward 
and reverse rapid traverse for the tracer slide, which reduces 
idle time to a strict minimum. The rapid traverse movement 
is independent of the tracer system and is automatically 
operated through pneumatic clutches and contactors mounted 





In this set-up two multi-tool carriages are mounted on the lower bedway 
for roughing, and two tracer type carriages are mounted on the upper 
bedway for finishing operations 


on the control drum. A second feature that may be added 
to the cross slides is a mechanical depth adjustment for 
taking parallel cuts independent of the tracer-template 
contact. This attachment consists of a revolving cylinder on 
which are mounted depth stops which may be automatically 
brought in to position one after another. 

Both right-hand and left-hand tracer type carriages are 
available. They may be installed singly or in pairs on either 
or both of the overhead and rear bed ways. The longitudinal 
feeding movement may be either towards or away from the 
headstock spindle. Right-hand and left-hand multiple tool 
type turning carriages are also available. They may be 
mounted on either or both of the overhead and rear carriage 


ways and may be used in conjunction with one of the tracer 
type carriages. The cross feed is operated through a cam 
located directly under the slide, which is fitted with a dovetail 
to receive multiple type tool blocks. Cam-operated squaring 
attachments for the rear and overhead slides are available for 
grooving or facing operations. This carriage is not fitted 
with longitudinal feed movement. The cross feed is operated 
through a cam located directly under the cross slide. 

As these machines have been specifically designed for 
rapid removal of stock, chip disposal is a matter of some 
importance. They have been designed to allow any one of 
three methods to be used. For the first method, the floor 
under the machine may be cut away to allow the chips to fall 
straight on to a central chip conveyor installed by the user. 
Secondly, “roll away” type chip pans can be supplied to 
fit under the bed of the machine. Thirdly, individually 
motorized chip conveyors may be installed under the bed 
and arranged to carry the chips into tote boxes supplied by 
the user. 

The machine operation is completely automatic, when the 
machine is loaded and the operator pushes the start button. 
This initiates a cycle in which the multiple tools advance 
and rough turn the workpiece and then retract. When the 
roughing tools are automatically withdrawn from the work, 
the tracer controlled tools are automatically advanced for the 
finish turning. At the completion of the operation the 
finishing tools return to the starting position and the spindle 
stops revolving and the machine is ready for the next 
workpiece. 

Each model has a very wide range of spindle speeds in 
four groups, the ranges being : model LQ120—2,500 r.p.m. 
and model AQ89—1,280 r.p.m. Speed changes are effected 
automatically. Similarly a wide range of feed rates is 
available, from 0-0045 in to 0-045 in on LQ machines and 
from 0-006 in to 0-060 in on the AQ machines. The rapid 
traverse rates are 300 in/min on the LQ models and 200 
in/min on the AQ models. Other dimensional differences 
between the two models are in the swing over the bed which 
is 20 in for the LQ and 22 in for the AQ and in swing over 
the rear and overhead slides which is 14in on the LQ and 
16in on the AQ. Both models are available in two bed 
lengths to accommodate on the LQ either 22in or 34in 
between centres, and on the AQ 30in or 46in between 
centres. The maximum carriage travel is the full length 
of the bed on all models. Gaston E. Marbaix Ltd., Devon- 
shire House, Vicarage Crescent, London, S.W.11, are the 
sole agents for these machines. 
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Auxiliary Braking Systems 


France 


New Regulations in 


ass France, because of its many mountainous regions, the 
problems associated with braking have always been of 
primary concern. Some years ago, a number of serious 
accidents focused public attention on these problems and 
the authorities felt compelled to formulate and issue regula- 
tions that are more severe than those of many other countries. 
For example, public service vehicles of more than 8 tonnes 
and goods vehicles of more than 16 tonnes all-up weight 
are required to have duplicated hydraulic circuits. 

Another regulation has recently been issued and comes 
into force with effect from the Ist July of this year. According 
to Revue des Agents de I’ Automobile, of June 1957, it is as 
follows: Public service vehicles of all-up weights exceeding 
8 tonnes, and which operate in mountainous regions, must 
be equipped with an approved retarder system. This 
system must be capable of being brought into operation by 
the driver from his normal seated position. In principle, 
the routes affected are defined as those on which, for lengths 
of less than 10 km, there is a slope or a series of slopes having 
a total rise of 250 m. For the calculation of the rise, slopes 
of less than 3 per cent are considered to be negligible, and 
the rise of those of 3-6 per cent is halved. 

To satisfy the authorities, the retarder must conform with 
the following conditions. It must be completely independent 
of the regular brake systems and must not be actuated by 
the mechanical or hydraulic sources of energy or hydraulic 
or pneumatic accumulators that serve these systems. When 
used in conjunction with the gearbox and engine in the 
norma! manner for braking, it must be capable of restraining 
the speed of the fully laden vehicle to between 30 and 
40 k.p.h. on a straight slope of 8 per cent, entirely indepen- 
dently of the normal brake system. 

An exhaust brake or a retarder in the 
between the gearbox and the back axle is considered to be 
satisfactory in the following circumstances. From neutral 
or in a high gear ratio, it must be possible in all circumstances 
and without possibility of failure t a gear ratio 
sufficiently low for the vehicle speed to be stabilized by the 
sole action of the exhaust brake to between 30 and 40 k.p.h. 


transmission line 


seiect 


Clayton-Oetiker exhaust brake installation on the Leyland Cub 


Have Led to Increased Interest 


in Retarders 


on a slope of 8 per cent. The problem of braking is, in 
general, the conversion of kinetic energy into heat, and 
subsequently the dissipation of that heat into the atmosphere. 


Practical problems 

Presumably, the term ralentisseur is employed rather than 
the word frein, terms which mean “‘retarder” and “‘brake”’ 
respectively, in the wording of the French regulation 
because some devices such as hydraulic and eddy current 
retarders will not necessarily stop the vehicle, but are, 
nevertheless, particularly suitable for this application. How- 
ever, it would appear that a more conventional transmission 
brake of the disc or drum type would also meet the require- 
ments, provided it is not seriously subject to fade. It is not 
clear whether a conventional mainshaft-and-layshaft type 
of gearbox would satisfy the requirements for selecting a 
low gear to increase the effectiveness of the retarder; the 
Wilson type box, of course, would undoubtedly be at an 
advantage in this connection. 

For keeping vehicles at constant speeds on long down 
gradients, exhaust brakes and eddy current and hydraulic 
retarders have a number of advantages. Not only do they 
permit the speed of the vehicle to be stabilized without 
resource to the wheel brakes, but also the retarding force 
is in general a function of speed, so the wheels cannot lock. 
This latter feature is particularly important, since it tends 
to reduce the possibility of skidding on slippery road surfaces. 
By employing the retarder for gentle brake applications in 
normal operation, as well as on long down gradients, the 
wheel brakes always remain cool and fully operative for 
emergency applications, and wear of friction linings is 
reduced. Moreover, there is less danger of damage to tyres 
as a result of overheating of the brake drums. 


Eddy current retarders 

Telma units are among the eddy current retarders available 
in France. The latest of these, the Series C, comprises 
essentially a stator, formed by two dished steel pressings 
mounted back-to-back. This stator, which is in a transverse 
vertical plane and rubber-mounted on brackets on the 
chassis frame, carries on each face a series of solenoids with 
their axes parallel to the axis of the transmission shaft. When 
energized, these solenoids create the electro-magnetic field. 
At the centre of the plate is a hub in which are the roller 
bearings that carry a rotor, which in turn carries two heavy 
steel discs, one in front of and the other behind the central 
plate and solenoid assembly. Attached to these discs, which 
are radially finned for cooling, are the flanges for the flexible 
couplings connecting them into the transmission line 
between the gearbox and back axle. When the electro- 
magnetic field is energized, eddy currents are induced in 
the discs and energy is converted into heat, which is dis- 
sipated by radiation and by conduction to the cooling air 
flowing between the radial vanes. 

The brake torque is a function of the speed of rotation and 
the intensity of the magnetic field. A five-position lever, 
when moved from the off position, actuates four contacts 
that successively connect four independent circuits from the 
battery to the electro-magnetic inductors. The circuits are 
in parallel, so that if one should fail, there are still three others 


Automobile Engineer, Fuly 1957 





effective. As the lever is moved from the off position to 
each of the four active positions in turn, the magnetic field 
is progressively intensified and the braking accordingly 
increased. The brake is supplied in three models, giving 
maximum torques of 80, 120 and 160 m-kg. The illustration 
shows an earlier model of the Telma unit, which has a central 
rotor with peripheral vanes for ventilation, instead of the 
two radially vaned rotors of the later unit. 

Jourdain-Monneret also make an electro-magnetic brake. 
This is the FJM 100 unit, designed to give a braking torque 
of 100 m-kg. It comprises a central rotor placed between 
two dished housings, each of which carries a series of eight 
solenoids. Each housing also forms the outer race for the 
roller bearings for the rotor. The two dished housings are 
secured by bolts in a cylindrical box, with holes pierced in it 
to allow air to circulate through the unit. This circulation 
is forced by vanes on the rotor. 

This retarder unit is rigidly bolted to the chassis and is 
designed so that it can form in effect a supplementary cross 
member, to add to the rigidity of the frame. It is controlled 
in a similar manner to the Telma unit. In certain applications 
a screen faced with insulating material is interposed between 
it and the body. 

In America, a paper entitled “Eddy Current Retarder” 
by J. G. Oetzel, of the Warner Electric Brake and Clutch 
Co. Ltd., has recently been read before the S.A.E. The unit 
described by this author, like those already described, 
consists essentially of an electric generator comprising an 
internal, multi-polar field frame and an external, combined 
armature and fan, mounted on the propeller shaft of the 
vehicle. The armature is simply a shell, without windings, 
in which eddy currents are caused to circulate as it moves 
relative to the field poles. Since air can circulate past the 
armature and the poles, heat generated can be carried off 
rapidly. 

Control is very simple. Current for excitation is supplied 
directly to the core by a generator that is belt-driven from 
the propeller shaft. There is a control switch on the 
accelerator pedal and another on the brake pedal. When 
the driver’s foot is off the accelerator pedal, the retarder 
cuts in automatically at speeds above 25-30m.p.h. It is 
not cut in at lower speeds because it would interfere with 
gear shifting. When the switch on the brake pedal is closed, 
the retarder continues to function as the vehicle reduces 
speed, finally going out of action at 10-12 m.p.h. 

When the driver wants to slow down, he simply takes his 
foot off the accelerator. If he is going at more than 25 m.p.h., 


Telma eddy current retarder exhibited at the 1950 Paris Show 
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Sectioned Clayton-Oetiker exhaust brake and its control linkage 


the retarder cuts in. Then, if the rate of retardation is not 
great enough, he naturally applies the brake, so that the 
retarder continues to operate as the speed decreases further. 
The slightest movement of the accelerator pedal cuts out 
the retarder. 


Exhaust brakes 

For many years, exhaust brakes have been popular, in 
some territories, for application as retarders. The Oetiker 
exhaust brake, of Swiss origin, is manufactured under 
licence in a number of countries. In France, for example, 
the Fowa-Oetiker exhaust brake is produced, and in Britain 
Clayton Dewandre Co. Ltd. manufacture another version. 


The Clayton Dewandre unit was described in the March 1954 
issue of Automobile Engineer. Most exhaust brake units 
comprise a butterfly valve in the exhaust system, which 
can be closed so that the engine acts as a compressor when 
braking is required. A slight disadvantage of exhaust brake 
systems in general is that the maximum retarding torque 
is limited by the engine displacement. 

When the exhaust system is closed by the valve, the 
induction compression and expansion strokes take place as 
usual. However, on the exhaust stroke, the cylinder charge is 
compressed into the space between the exhaust brake valve 
and the engine. It follows that to obtain a high compression 
ratio, the exhaust brake valve should be as close as possible 
to the manifold. 

As the piston approaches top dead centre, the inlet valve 
begins to open and some of the compressed air escapes from 
the exhaust manifold, past the engine valves, into the 
induction system. Thus, some of the work done by the 
piston on the gas is dissipated by expansion into the induction 
system. 

When the pressure in the exhaust manifold exceeds a 
certain value, it lifts the exhaust valves in the cylinders that 
are not on the compression stroke and allows some of the 
gas to escape. Some patents have been taken out in connection 
with systems for the prevention of premature lifting of 
exhaust valves in these circumstances. One such device was 
described in an article entitled “Differential Drives for 
Superchargers,” published in the September 1955 issue of 
Automobile Engineer. Other manufacturers have simply 
employed stronger valve springs to obtain increased braking 
torque. 

The reversals of flow in the induction system may lead to 
difficulties. Some oil bath air cleaners are designed in such 
a way that the oil is blown out of the cleaner if the flow is 
reversed. This trouble can, in some instances, be alleviated 
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by ensuring that there is an adequate air volume between 
the filter and the engine. 

Advantages of exhaust brakes in general are as follows. 
When the brake is applied to reduce the speed of the vehicle 
down a long gradient, engine temperature does not fall 
greatly, because the engine is used as a device to convert 


Krupp device for obtaining exhaust braking with two-stroke units 
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mechanical energy into heat. The incorporation of an exhaust 
brake also reduces the danger of the engine’s overspeeding. 
Moreover, the loading on the connecting rod bearings is 
reduced as long as the brake is in operation, because there is 
always a gas pressure acting on the piston crown to tend to 
offset inertia loading. Since the use of an exhaust brake 
eliminates the low pressures that occur when a vehicle is 
coasting downhill with the throttle closed, oil control problems 
are less severe. Better fuel consumption can be obtained 
if a fuel cut-off device is incorporated and connected to the 
exhaust brake control. As the maximum exhaust manifold 
pressure is only built up after several revolutions of the 
engine, the brake control can be applied as quickly as may be 
desirable, and there is no danger either of the development 
of high stresses in the transmission or of inducing a skid. 

The Fowa-Oetiker brake for diesel engines comprises a 
butterfly valve assembly, which in most installations is 
bolted to the exhaust manifold. Its control linkage is 
connected to the accelerator pedal, and the fuel is cut off 
completely when the exhaust brake is in operation. For 
petrol engines, the system is similar, except that an air valve 
is interposed between the carburettor and the manifold: 
when the brake is applied, the valve is operated to open the 
inlet manifold to atmosphere and close the passage from the 
carburettor, thus preventing fuel from being drawn into the 
cylinders. 

Another Oetiker exhaust brake is shown in an accompany- 
ing illustration. It is actuated by a Bowden cable control. 
A second cable is connected to a fuel cut-off or, in a petrol 
engine installation, to the air valve between the carburettor 
and the induction manifold. This brake is different from 
the Fowa unit in that it does not have a butterfly valve. 
Instead, steel discs on swinging levers slide over ports in a 
plate, generally interposed between flanges in the exhaust 
pipe and manifold. 

This brake has a two-stage action. First, an arm carrying 
a relatively large diameter steel disc is swung into a position 
such that the disc covers the main exhaust passage. In the 
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second stage, another arm, also carrying a disc on its end, 
moves over and closes a smaller port. This second arm is 
actuated by a cam formed on the first arm. The two-stage 
action has been adopted so that the exhaust gases can be 
cleared out of the system before the brake becomes fully 
effective. It is therefore recommended that the control be 
placed initially in the first position and then, after a pause, 
be moved into the second position. 

In America, the Williams Compression Brake, which is 
an exhaust brake, is manufactured by the Power Brake 
Equipment Company of Portland, Oregon. It has been 
described in an S.A.E. paper, entitled ‘Compression 
Retarder,” by W. E. Meyer. This unit incorporates a 
butterfly valve actuated by a compressed air or vacuum 
cylinder. The valve is eccentrically pivoted in such a way 
that the exhaust manifold pressure produces a torque 
reaction on its spindle. This reaction is balanced by the 
actuating cylinder, so that it is possible to regulate the amount 
of retardation by controlling the pressure in the pneumatic 
cylinder. 

The valve stop is adjusted in a manner such that, when the 
retarding valve is fully applied, the engine can still idle. 
This avoids any hesitation in the transition from the braked 
to the driving conditions; also, it enables upward gear shifts 
to be made while the brake is applied. There is a second 
valve in the pneumatic control system; this valve is actuated 
by the accelerator linkage and allows the retarding valve to 
open when the accelerator pedal is depressed. It helps to 
ensure that the engine response to the throttle control is 
instantaneous, so that downward gear changes can be made 
without difficulty. The arrangement of the linkage is also 
such that when the accelerator is released, the fuel injected 
to the engine is positively restricted to that required for idling. 

By virtue of these features, the brake control can be left 
in the maximum retardation position at all times and the brake 
is immediately available not only on down gradients but also 
for slowing down under normal driving conditions. Also, 
faster upward shifts can be made, because the engine 
decelerates more rapidly when the throttle is released and 
the clutch is depressed. 

Two-stroke engines present special problems. The Krupp 
two-stroke unit, which can be equipped for exhaust braking, 
was described in the Brussels Show review, published in the 
February 1956 issue of Automobile Engineer. This exhaust 
brake is simply a device to alter the timing of the camshaft 
so that the overhead exhaust valves are closed every time the 
piston moves upwards. The half-speed wheel has an extended 
hub in which are spiral splines. An internally and externally 
splined coupling is fitted on the end of the camshaft. Its 
external splines engage those in the half speed wheel and its 
internal ones, which are straight, engage splines on the 
camshaft. Therefore, axial movement of the coupling alters 
the angular relationship between the half speed wheel and 
the camshaft. The method of actuating this mechanism is 
shown in an accompanying illustration. It comprises a lever, 
on the dash, mounted on a spindle at the lower end of which 
is a worm and segment gear actuating a rocker shaft arrange- 
ment that moves the sleeve. Progressive braking can be 
obtained as the lever is moved over its length of travel. The 
advantage of this system is that compression is effected in 
the cylinder instead of in the exhaust manifold, and therefore 
the compression ratio is higher and the degree of compression 
obtainable is not limited by the strength of the exhaust 
valve springs. 


Hydraulic retarders 

Two hydraulic retarders have recently been described in 
papers read before the S.A.E. These papers are entitled 
“Thompson Retarder’’ by H. J. Booth and E. J. Herbenar, 
and “The Hydrotarder” by E. F. Speiden. In general, 
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hydraulic retarders of the types described have the advantage 
that the retardation force increases rapidly with vehicle speed. 

The principle of the Thompson Products Inc. retarder is 
similar to that of a stalled fluid coupling or torque converter. 
A rotor of semi-toroidal cross section is employed. In it, a 
number of vanes are set radially and inclined at 45 deg in 
the direction of rotation. The stator is of similar form, but 
its vanes are inclined at 45 deg, opposing those of the rotor. 

In operation, the rotor vanes accelerate the fluid towards 
the outer periphery of the stator vanes. As the fluid strikes 
the stator vanes, it is decelerated and simultaneously re- 
directed towards the inner periphery of the rotor. Thus, a 
vortex motion is set up and the fluid increases in temperature 
because of the work done on it to vary its velocity. 

The rotor is designed also to act as a centrifugal pump to 
circulate the fluid through a peripheral port in the retarder, 
to a heat exchanger and back to an inlet port in the retarder. 
The heat exchanger is incorporated in parallel with the 
engine cooling system, so that when the vehicle is continu- 
ously retarded on a long down gradient, the engine tempera- 
ture is not greatly reduced. However, a proportion of the 
heat generated is dissipated to atmosphere by the finned 
aluminium housing of the retarder itself. When the ambient 
temperature is very low, the heat dissipated in this way can 
be an appreciable proportion of the total heat generated. 

In addition to the heat exchanger and hydrokinetic power 
absorber, the system has a fluid-loading cylinder and an air 
valve. The fluid-loading cylinder is between the heat 
exchanger and the retarder in the outlet pressure-line. It is 
simply a tube closed at both ends and containing a free 
piston. An air pressure-line is connected to one end and the 
retarder fluid is free to enter or leave through a connection 
at the opposite end. A spring in the end of the cylinder 
containing the fluid returns the piston to the opposite end 
whenever the control air pressure is released. A separate 
air reservoir can be employed to ensure that the system will 
operate effectively even in the event of failure of the air 
compressor. The retarder loading cylinder and heat exchanger 
form a closed system sealed from the atmosphere. 

If the power absorber is mounted on the differential 
housing, the rotor is splined on to the pinion shaft and forms 
part of the transmission line. The stator is cast integrally 
with its outer casing and is bolted to the rear axle carrier. 


The Oetiker two-stage exhaust brake with two disc type valves 
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On the other hand, if the absorber is mounted on the rear 
of the gearbox, the rotor incorporates two semi-toroidal, 
vaned cavities, back-to-back; the stators face both sides of 
the rotor and are bolted together to form the housing. 

The outside diameter of the torus of a double-element 
rotor is 10-6in, while that of a single rotor is 12-75 in. 
These dimensions give equal power absorption capacities. 
Since the power absorption capacity varies as the fifth power 
of the diameter, a small change in diameter greatly affects 
the capacity of the unit. 

When the retarder is not in operation it is empty of fluid. 
Movement of the control valve in the cab allows compressed 
air to pass into the loading cylinder. This moves the pistons 
and pushes the fluid into the retarder, so that it circulates 
both in the retarder and in the cooling system. The quantity 
of fluid required for a given rate of energy absorption is 
inversely proportional to the speed of the vehicle. Therefore, 
as the velocity decreases, more fluid has to be pushed into 
the retarder to maintain a constant rate of deceleration. 

Within the normal range of operation, adjustment to meet 
these requirements is effected automatically. As the pump 
pressure of the rotor decreases, the loading cylinder, which, 
of course, is under constant pressure, forces more fluid into 
the system. On the other hand, if the retarder begins to 
absorb more energy, the pumping pressure exceeds the air 
control pressure and causes the piston to move back. Thus, 
fluid leaves the retarder system and the retarding torque is 
correspondingly reduced. When the control is placed in the 
off position, the air pressure in the cylinder is released and 
the pumping action of the retarder, in conjunction with the 
return spring in the control cylinder, causes the piston to 
move to the other end of the cylinder, and the retarder is 
emptied again. 

The other hydraulic unit, the Hydrotarder is manufactured 
by the Parkersburg Rig and Reel Division of Parkersburg- 
Aetna Corporation. In both faces of its rotor and in the 
inner faces of the two stators there are radially-arranged 
triangular-shaped pockets, separated by sloping walls. The 
slope of the walls of the rotor pockets is in the same direction 
as that of the adjacent stator pockets. 

When the unit is filled with fluid, there is appreciable 
resistance to rotation if it is turned in the direction opposed 
to the slope of the pockets. This resistance is caused by high 
velocity circulation of the fluid between the rotor and the 
stator; this flow is continually interrupted by the passage 
of the pocket walls. Thus, the flow is turbulent and heat is 
generated. The hot fluid is continuously withdrawn from the 
unit and replaced by cool fluid. 

The type of circulating system depends on whether oil 
or water is used as the retarding fluid and also on the con- 
ditions under which the vehicle will operate. In both systems, 
there is a control valve in the inlet line to the retarder, which 
is closed when braking action is not required. To apply 
the brake, the driver opens this valve sufficiently to maintain 
the speed he requires. When water is employed as the work- 
ing fluid, it passes from the retarder to a surge tank and thence 
to the top of the radiator. After it has gone through the 
radiator, it is taken through the engine cooling jackets back 
to the inlet of the retarder. 

If oil is employed as the working fluid, the fluid passes 
through a non-return valve in the outlet from the Hydro- 
tarder, and thence through a heat exchanger interposed 
between the water outlet at the top of the engine and the 
connection to the radiator. From the heat exchanger, the oil 
is returned to a reservoir. A connection from the base of the 
reservoir is taken to the Hydrotarder. The reservoir has to 
be installed in such a position that its base is at least 12 in 
higher than the highest point in the part of the system that 
includes the retarder unit and the heat exchanger. 

The power absorption capacity of the 15in diameter 
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Hydrotarder varies approximately with the cube of the 
speed. For example, the maximum capacity at 935 r.p.m. 
is 100 h.p. and at 1,870 r.p.m. it is 730 h.p. From this, it 
can be seen that the braking torque increases at a rate 


considerably greater than that at which the kinetic energy 
of the vehicle increases with speed. This gives a speed- 
governing action, which operates regardless of whether the 
retarder is fully or only partly filled with hydraulic fluid. 
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Brief Reviews of Current Technical Books 


Motor Racing 


Edited by S. C. H. Davis 
London: SEELEY SERVICE AND Co. Ltp., 196, Shaf 
W.C.2. 1957. 83x54. 319 pp. Price 35s. 

This is a new volume in the Lonsdale Library of Sports, Games 
and Pastimes, which was founded by the Rt. Hon. the Earl of 
Lonsdale, K.G., G.C.V.O., D.L. It has been specially written 
for the series by a team of contributors whose names are well 
known in motor racing circles in this country and abroad. Not 
only is it presented in such a form to be fascinating to sports car 
owners and enthusiasts, but also to be of interest to motor vehicle 
designers in general. 

The scope of the volume can be seen from its list of chapters. 
The first three of these are by S. C. H. Davis, and are entitled: 
An historical survey; Famous racing cars; and, Development since 
1939. These are followed by four op ern design. The first 
is by H. Mundy, and is entitled: The desi ind development of 
racing engines; next comes a chapter - cylinder heads, carburettors 
and supercharging by H. Weslake; S. C. H Davis has added 
another chapter on fuel injection; and the last of the four is by 
J. A. Cooper, who has written about suspension. 

It is surprising that the next two chapters, by Sir William Lyons 
and W. M. Heynes, do not come before the previous four chapters 
on technical details; the chapter by Sir William Lyons on racing 
from the manufacturers’ point of view would appear to form 
naturally an introduction to the themes of design and operation 
that follow, while W. M. Heynes, in the chapter entitled Sports 
car racing ‘from the designer’s point of view, has dealt largely 
with the main decisions, based on overall design considerations, 
that have to be taken before the details are laid out. 

Technical discussions on brakes follow, first in the chapter on 
disc brakes for racing cars, by G. Baird, then in a chapter entitled 
Braking, by Ivan M. Waller, and also in another entitled Brake 
linings by J. S. Webber. Tyres for motor racing are discussed by 
N. W. H. Freeman. Motor racing fuels are then dealt with by 
W. B. Rowntree, and lubrication for racing cars is covered by 
F. Alastair Wadsworth. Chapter 17, Selection and care of sparking 
plugs, by Harold Irving is the last of those on subjects closely 
concerning design except for chapter 22, entitled Design for a 
*“500,”’ by S. C. H. Davis. 

The remaining chapters are entitled: Preparatic es sports-racing 
cars, by John Wyer; Grand prix racing, by Stirling Moss; Team 
pit management and car control, by S. C. H. Davis; 500 cc racing 
cars, by John Cooper; the chapter already mentioned on Design 
for a “500”; Racing in rain, by S. C. H. Davis; Hill Climbing, by 
K. Wharton; Continental circuits, and British racing circuits, both 
by Stirling Moss; In the matter of dress, by S. C. H. Davis; and 
Motor race promotion, by the Duke of Richmond and Gordon. 
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Trader Handbook 1957 


London: TRADER PUBLISHING Co. Ltp., Dorset House, Stamford 
Street, S.E.1. 1957. 845}. 620 pp. Price 15s. 

The Trader Handbook 1957 provides essential information for 
manufacturers, trade suppliers and repairers of motor, motor 
cycle and cycle goods. It deals practically and comprehensively 
with every aspect of these industries. By reference to this work, 
accurate and useful answers to the daily problems of buying, 
selling and servicing can be obtained. The work should prove 
of great value, particularly to firms overseas seeking contacts 
with British suppliers. 

There are six sections in the book; these are divided by thick 
cards incorporating thumb indexes for easy reference. Preceding 
these sections is a legal guide, dealing with matters concerning 
the industries covered by the handbook. The information con- 
tained in this guide is on points of law that experience has shown 
to be most troublesome to traders. 

The technical and general section is divided into two parts, 
each of which has a division card and thumb index. In the first 
part, which deals with cars and commercial vehicles, there are 
lists of manufacturers, vehicle specification details, car and goods 
vehicle servicing data, and grades of lubricating oil. This section 
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also includes lists of spare parts, repairers, trade associations, wage 
rates, an index of vehicle registration numbers, licensing authorities 
and lists of wholesalers, set out both alphabetically and territorially. 

The technical and general section (motor cycles and cycles) 
names three-wheeler, motor cycle, scooter, moped, and pedal 
cycle manufacturers and gives vehicle and auxiliary specification 
details, hub and brake lining dimensions, recommended lamp 
bulbs, motor cycle and cycle spoke lengths, spare parts, suppliers 
and repairers, wholesalers, trade associations and the latest wage 
rates of the motor cycle and cycle trades. 

In the section dealing with transport service equipment there 
is an up-to-date list of firms who specialize in the manufacture, 
or sole distribution of garage and workshop equipment for 
manufacturers and repairers. Manufacturers and sole distributors 
of motor, motor cycle and cycle accessories and components are 
listed in the Buyers’ guide, while approximately 5,000 proprietary 
names of such goods are given in a separate section, 

The trade addresses section has been revised and includes a 
list of all manufacturers, concessionaires, distributors and whole- 
salers mentioned in the handbook, postal and telegraphic addresses, 
telephone numbers; and, where possible, the names of the sales 
and service managers are given. 


The World’s Automobiles 

By G. R. Doyle. 

London: TEMPLE Press Ltp., Bowling Green Lane, E.C.1. 
8} 54. 165 pp. Price 15s. 

Although this book has been out of print for many years, it 
has been constantly sought by motoring enthusiasts and now it 
has been completely revised and reissued in a new and expanded 
form. The greater part of it comprises an international and 
alphabetical list of names, addresses and dates of manufacture 
of nearly four thousand automobiles produced within the last 
75 years. The list includes, in some instances, notes on the 
characteristics or circumstances of manufacture of these vehicles. 
It also indicates the form of motive power employed, there being 
eleven such power systems in all. Preceding the list are four 
short chapters entitled: The birth of the automobile, Getting 
down to it, Various systems—very!, and Red flags and blue tunics. 

For reference purposes, this work is invaluable. It seems 
inevitable that, if the author had not undertaken the most useful 
task of preparing this volume, many of the names that were 
associated with automobile manufacture around the beginning 
of this century, and which have failed to survive, would have 
been forgotten for ever. In fact, even those of us who are old 
enough to have seen these vehicles on the road have already 
forgotten the names of some of them. 


1957. 


Motor.Manuals, Vol. Ii—Carburettors and 

Fuel Injection Systems 
By A. W. Fudge, A.R.C.S., D.I.C., Wh. Sc., A.M.I.Mech.E., 
M.S.A.E. 
London: CHAPMAN AND HALL Ltp., 37, Essex Street, W.C.2. 
1957. 745. 495 pp. Price 21s. 

Originally this work was published in 1925, but it has been 
revised and reprinted a number of times to meet the public 
demand for an elementary and essentially practical treatise covering 
various aspects of carburation. This is the sixth edition, the 
fifth having been introduced in 1950. It has been brought up-to- 
date by a revision of the existing material, deletion of much of the 
earlier information, and the addition of a considerable amount 
of new data relating to modern practice. In the course of the 
revision, much of the previous edition has been rewritten entirely 
and some new illustrations employed. Ina few instances, however, 
where the earlier information was believed to be still useful for 
illustrating principles, or where it is of historical interest, it has 
been retained. 

New chapters, dealing with dual and multiple carburettors and 
carburettors for agricultural engines have been added. In view 
of the increasing interest in fuel injection systems for spark 
ignition engines, the chapter dealing with this subject, has been 
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much extended. The work includes discussions of modern 
American carburettor systems incorporating novel features with 
regard to cold starting, fast idling, acceleration, automatic adjust- 
ment for climatic conditions, economy, full power mixture control, 
and automatic choke systems. Special devices peculiar to car- 
burettors fitted on engines of vehicles with automatic transmission 
systems are described in a chapter on American automobile 
carburettors. The section dealing with petrol engine fuels has 
been enlarged to include alternative fuels, such as acetylene, 
butane, propane, methane, and gaseous fuels including town gas 
and producer gas. Also, some notes are included on fuels of high 
octane number and those recommended for racing and very 
high output petrol engines. 


Austin Cars 


By T. B. D. Service. 
London: C. ARTHUR PEARSON Ltp., Tower House, Southampton 
Street, W.C.2. 1957. 745. 231 pp. Price 10s. 6d. 

This book is the first of the Motor Car Maintenance and Repair 
Series published by C. Arthur Pearson Ltd. It gives a brief but 
complete survey of the maintenance and repair of Austin motor 
cars. Since it is designed to appeal to Austin car owners and 
mechanics, the technical data has been presented in a practical 
manner, and covers the maintenance and repair of the wide range 
of Austin cars manufactured since 1932, 

The list of chapters is as follows: Routine maintenance; 
Lubrication; The fuel system; The engine cooling system; 
Decarbonizing and valve grinding; Ignition and electrical equip- 
ment. Chapter 7, which deals with engine overhaul, is sub- 
divided into sections. These sections are: Main and big end bearings; 
10 h.p. engines; Big Seven and 8 h.p. engines; Pre-1940 Light 
Twelve-Four, Light Twelve-Six, Sixteen and Eighteen models; 
Twenty and Heavy Twelve-Four models; and Post-war engines. 
The next chapter is entitled Austin Seven engines, and the 
remainder are: Clutches; Gearboxes; Brakes; Steering, front hubs 
and suspension; and Rear axles. At the end of the book there is 
an appendix giving engine data and carburettor settings, together 
with an alphabetical index. 


Gear Hobbing and Shaving 


By A. Sykes, B.Sc., Wh.Ex., M.I.Mech.E., M.1.P.E., M.S.A.E. 
Huddersfield: Davin BRown INbustrRIEsS Ltp., Meltham. 1956, 
8} x53. 94 pp. Price 25s. 

The author of this book has held successively the positions of 
Chief Engineer, Works Manager, Engineering Controller and 
Technical Director of the David Brown General Gear Division. 
He is a leading expert on gear production and since 1922 has been 
a member of the British Standards Committee (Gears and Gear 
Hobbing Machines), having been Chairman since 1940. Also, 
he is the leader of the British delegation to the International 
Standards Committee dealing with gear production, a member of 
the Admiralty-Vickers Gearing Research Association, and of the 
Mechanisms and Metrology Committee of the Mechanical 
Engineering Research Organisation, a member and former 
Chairman of the Yorkshire section of the Institution of Production 
Engineers, a member of Council and former Chairman of the 
British Gear Manufacturers Association. 

The purpose of the book is to describe gear hobbing and shaving 
machines, as made by David Brown Industries Ltd. (Machine 
Tool Division) of Sherbourne Street, Manchester, and to give 
information that should be helpful in the operation of such 
machines, The firm of David Brown and Sons (Huddersfield) Ltd. 
has, of course, been actively engaged since the latter part of the 
nineteenth century in the manufacture of machine-cut gears of 
all types, and they have therefore found it necessary to develop 
gear cutting and finishing machines for their own use. Since these 
machines embody the experience gained over a long period in gear 
production, a demand for them arose from other manufacturers of 
gears. In 1944, the David Brown Organization acquired Muir 
Machine Tools Ltd. of Manchester, who had been well known as 
machine tool makers for over a century and had become one of 
the world’s foremost makers of gear hobbing machines, principally 
for marine propulsion. 

Part I of the book deals with the hobbing process and Part II is 
on gear shaving. Some idea of the scope of the work can be 
obtained from the headings of the sections of these two Parts, 
some of which are as follows. Part I begins with sections entitled: 
The hobbing process, and The gear hobbing machine. These 
occupy seven pages. Some of the subsequent headings are: 
Cutting of master gears; Effect of error in master gears on the 
accuracy of the work produced; Compensation of measured 
errors; Cutting of worm wheels; Cutting of pinions; Differential 
gears; Balance weights. The last 22 pages of Part I cover the 
operation of hobbing machines. 

The sections in Part II deal with subjects such as the Purpose 
of gear shaving; The effect of the process; Methods of driving 
the cutter and the work; Methods of applying load; Cutting speed 
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and rate of traverse; Need for accuracy in gear prior to shaving; 
Sharpening of cutters; and Selection of hobbing and shaving 
machines. Many other aspects are also described in this part, 
which occupies 24 pages. There is an alphabetical index at the 
back of the book. 


Mechanical World Electrical Yearbook 1957 


Manchester: EMMOTT AND Co. Ltp., 31, King Street West, 3 
1957. 644. 359 pp. Price 3s. 6d. 

Engineers concerned with electrical equipment will, of course, 
be familiar with previous editions of this work, which therefore 
hardly needs an introduction. Recent developments reflected in 
the latest revision of the Electrical Yearbook are: thermal storage 
heaters, matters concerning the regulation of the electrical equip- 
ment of buildings, details of electrical cables, and certain tests 
useful in the installation and maintenance of industrial electrical 
equipment. 


Mechanical World Yearbook 1957 


Manchester: EMMOTT AND Co. Ltp., 31 King Street West, 3 
1957. 6} x4. 360 pp. Price 4s. 6d. 

The Mechanical World Yearbook, which has always been widely 
in demand, has been once again revised. A trend that has been 
reflected in recent editions of this work is that steam turbines for 
power generation are being built in greater sizes and their efficiency 
is constantly being improved. Now that the atomic reactor is a 
practical proposition, and the steam turbo-generator seems settled 
as the means of translating the heat of nuclear fission into electrical 
energy, the steam turbine has an assured future. 

The press-work section of the book has been revised completely 
as also has the section on boiler mountings. Several other parts 
of the work have also been the subject of minor revisions. 


The Used Car 


By ¥. Dewar McLintock, 
London: Sir Isaac PITMAN AND Sons L1pD., Parker Street, 
Kingsway, W.C.2. 1957. 745. 60 pp. Price 3s. 6d. 

The author states that his object in writing this book has been 
to provide guidance on how to get a typical example of the older 
type of car into good shape, and how to keep it that way. He writes 
neither for the near-expert, nor indeed for the out-and-out 
enthusiast; nevertheless, he has tried to avoid the commonplace 
and obvious pieces of advice that would be familiar to even the 
amateur. 


High Speed Diesel Engines 

By A. W. Judge, A.R.C.S., D.I.C., Wh. Sc., A.MJI.Mech.E., 
M.S.A.E. 

London: CHAPMAN AND HALL Ltp., 37 Essex Street, W.C.2. 
1957. 8}x5}. 578 pp. Price 65s. 

The different editions that have appeared since the early days 
of high-speed compression-ignition engine development, when 
this book was originally published, have been aimed at keeping 
pace with the marked and constantly extending progress of this 
type of engine. As a result of practical experience and scientific 
research, certain distinct types of compression-ignition engine 
have been developed and are widely employed. Among these are 
the following: the direct injection, cavity-piston engine; the 
turbulent air-cell engine; and the pre-combustion chamber engine. 
Also, there are a few miscellaneous engine types with special 
combustion systems of particular interest. Each type has its own 
field of application and is discussed in this book. 

This is the fifth edition of the work, which has been largely 
rewritten and extended so that it contains a considerable amount 
of new information and a number of new illustrations. However, 
where some of the earlier material wes of historic interest, or 
dealt with original princif les, it has been retained. New chapters 
have been added on supercharging, small vehicle engines, air- 
cooled engines, special-purpose engines, and the starting of engines. 
Since the work is intended to appeal to students, as well as to 
engineers, designers, and draughtsmen, the treatment of the 
subjects has been kept to elementary standards, so far as is rossible. 

The list of chapters is as follows: The high-speed compression- 
ignition engine; Theory of the compression-ignition engines; The 
combustion process; Engine performance and working ccnditions; 
Compression-ignition and petrol engine comparisons; Surercharg- 
ing compression-ignition engines; Fuel injection and combustion 
methods; Typical commercial combustion heads; Fuel injection 
systems; Typical fuel injection pumps; Fuel injection nozzles; 
The two-cycle compression-ignition engine; The air-cooled 
compression-ignition engine; Small vehicle engines; Commercial 
vehicle engines; Special-purpose engines; The starting of com- 
pression-ignition engines; Fuel and air filters; and Fuels for 
compression-ignition engines. There are two appendices; the 
first concerns the wear of high-speed compression-ignition engines 
and the second is entitled Supercharger calculations. 





HYDRODYNAMIC DRIVES’ 


A Simplified Method for the Estimation of Torque Capacity 


P. A. Vasavapa, Ph.D., A.M.I.Mech.E., A.F.R.Ae.S. 


Tims article presents a simplified approach to the torque 
capacity of a hydrodynamic drive. The capacity is expressed 
in terms of the dimensions and speed of rotation of the unit, 
and the approach is based on a well known expression for 
the torque. Simplification is obtained by consideration of 
the volume of the torus of the fluid contained in the unit. 
Since many parameters, in particular the dimensions and 
those that depend on them, are involved, it is not possible to 
simplify the expressions beyond a certain limit; nevertheless, 
the expressions obtained are of general application. 
The main expression! for the torque capacity, on which the 
approach is based is as follows: 
2 
7=Cs (an) w(R*--r?) lb-ft (1) 
where C= a coefficient, the value of which is 0-0003 for 
couplings of conventional design 
s=slip, per cent 
n=impeller speed, r.p.m. 
w=weight of the oil content of the torus, based on 
complete filling, lb 
R=mean radius of inflow from the runner, in 
r=mean radius of outflow from the runner, in 
Dimensions R and r are shown in the accompanying 
illustration. A simplified expression given by Heldt', and 
discussed elsewhere? by the author, is as follows: 
T=cn? D5 (2) 
However, since this equation contains only a constant c, 

















The symbols employed 

represent the prin- 
cipal dimensions of 
the torque converter 








the speed n of the impeller rotation and the diameter D of 
the torus, it is not as exact as equation (1). 


General approach 

Before the simplification is expounded, it is necessary to 
examine equation (1) in more detail. In this equation the 
coefficient C, whose value is given as 0-0003, by Heldt', 





*Paper presented at the First Indian Congress of Applied Mechanics held 
at Tiaeeer 
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will be adopted in all calculations. The radii R and r in 
equation (1) are not exactly the means between the minimum 
and maximum radii of the inflow and outflow passages, but 
can be determined by employing the equation for the radius 
of gyration of an annulus about its axis. For example, if the 
maximum radius of the inflow area is r,, and the minimum 
radius r., then: 
R= 0°55 (r,?+1;*) 

The value of r can be determined in a similar way. Of 
course, there is not a great difference between these two 
radii, r, and r,, and thus the result given by the above equation 
is close to the arithmetical mean between the two'. 

The symbols mentioned above are shown in the illustration. 
Assume that the torus is of elliptical cross section, and: 

(a+b) k,=R 
and ak,=r 
Then, 
(R? —r*) =(a?+-2ab+-b*) k,*—a*k,? 
a*( hy? hy? + (2ab +b*) ky? (3) 

If, in equation (3), (k,2—k,*) is small, that is, k,; and k, 
are nearly equal to each other, the first term in that expression 
can be neglected. As a result: 
(R* —r?) =(2ab+-b?) k,? 

=b(2a+b) k,? 
=b(a+1;) ky? (4) 

where (a+6)=r,, as in the illustration. This indicates that 
if k, is very nearly equal to k,, the difference between the 
squares of the mean inflow and outflow radii gives an 
expression in which k, predominates. Also, r,; and a pre- 
dominate: This means that the external dimensions of the 
coupling are the main factors that influence its torque 
capacity when k, is nearly equal to ky. 


Simplified expression 

To obtain a simplified expression for the torque capacity 
from equation (1), it is necessary to express the weight w 
of the oil contained in the torus in terms of the density of 
the oil p and the volume of the torus. If the cross section is 
elliptical, the volume of the torus generated by revolving the 
elliptic area about the axis of the coupling shaft is 27*adb. 
On the other hand, if the cross section is circular, then 
d=b, and the volume of the torus is 27*ab*. Hence the 
substitution of equations (3) and (4) in equation (1), and 
subsequent simplification will give the following expressions: 


T=Cs (7) ‘w (R*—1) 


Cs is) ‘(p2n*adb) [ om —k,*) +(2ab 4 bh" | 


Cp2n? al f saael aX — ky?) +bk,(2a +] 


=Cp2n* (75) “sa cue +bk,%a +r }} 
(i) ° 
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constant, 
k,*) +bk, (a+ r)]| 


If k, is very nearly equal to k,, then (k,? 


T=Cp2n? (00) sj aba Xa || 
/ 2 
x (75) + aX { ro} 


<(i) ° 


where a,=adb*k,*(a-+-r,) 
If the cross section is circular, then d=), and equations 
(5) and (6) reduce to: 


2 
T Co2a? ( Habel or ka?) -+bk,%a4 ot 


x (=) Say (7) 

ab*(k,? —k,*) + bk,*(a+1r,) 

Cp2n? (;55) #)20 k,*(a-4 r)| 
“«\% 

x | $a, (8) 

ab®k,*(a+-r,) 

From the illustration, it can be seen that (a—b) 


(a+6)=r,, so that: 


(r, +12) 
eeHTe, 


where x = Cp27? = 
and a, = {adb[ a*(h, 
k,?)= O and: 


where a, 


and T 


where a, 
r, and 


a 
r1—T2) 


and psf 


Moreover, it can be assumed that d=k,b. Then, from 
equation (5): 


: ; ®) —_ 
7—Cn* (itp) 7 () 2 (45% 
[eects (5%) a (es) ]| 
2 
x (=) Sas 9) 


we (a) [OH 
)| 


Ts) a2 mits) 











Equation (6) gives: 
; 2 2 ; 2 
T=Cpan* (7 4 (Ge ) es (258) as 


(= aed \ 


n \* 
= (355) Sag 
na. r,?—r,? net) : et tn\ 
whet A 4 ) | 2 k,*( 2 


From equation (7): 
gh ek ss) 
)(75 


T =Cp2n? (is) 4 (25 
ns) |] 


[“ ra (k,2 —ky*) + (a4 
(11) 











ae (% 
100) Say 
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— _— > 2 
where a,= (E55 "2 ‘) (45 *) [“ tty (k,?—k*) + 


(57) ("5") ] 


while from equation (8): 


2 2» 2 ae 
r= Gr20* (rh) 5| (9) ("t) 


(7+) } 


x(;%,) 2 
100 ' 


"shames r—l * of 271 tte 

4 2 5 2 

All these expressions indicate that the torque capacity T 
varies directly as the slip, as the square of the speed and as 
the dimensions of the unit. 

The torque capacity can be indicated by the modified 
equation (1), as follows: 








where a, 


T ; 
LAR) Cry, a torque coefficient. 


Then, 


Cr (13) 


n \? 
Cs (7%) 0 
In defining C7, the value (R +r) in the denominator has been 
taken so that the denominator always has a positive value 
and Cy has finite values. 
Further simplification of C7 can be effected as follows: 
C T 
Zh wR+r) 


Hence, on substitution: 
for an elliptic torus, 
T 


Ces 
2n*pabths| ath, 


and for a circular torus, 
7 


ae 2ntpab*| ath; + ks)4 bk | (15) 


The value of Cy from equation (13) can be plotted for 
various values of m, s and (R—r), and thus presented in a 
form suitable for use in the design office. 





ky) + bk | 





Conclusions 

This study of the expressions for torque capacity of a 
hydrodynamic drive reveals its dependence on, among 
other factors, the dimensions of the unit. These expressions 
are valid up to a slip of about 10 per cent since, up to this 
value, the torque varies directly as t! = slip. Beyond 10 per 
cent slip, the variation is not known exactly and the above 
expressions cannot be truly applied. However, most auto- 
motive hydrodynamic drive units are designed for a slip 
of about 2 to 3 per cent, because the smaller the slip the 
higher is the efficiency of the unit; therefore, the above 
expressions can be used for practical applications. 
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Multiple Nut Runners 


New Desoutter Pneumatic Torque Units with Two-speed, Self-changing, Gear Drive 


Extend Range of Application 


Mors than five years ago, when the multiple pneumatic 
nut runners specially developed for the new Austin Motors 
Ltd. assembly plant were described,* it was stated: 
“Tt is doubtful whether the importance of the pneumatic 
tools developed by Desoutter Brothers Ltd., The Hyde, 
Hendon, London, N.W.9, has been appreciated by other 
than a few of the engineers intimately concerned with 
the whole project.” 
At the time that statement was fair comment, but engineers 
have been quick to realize the potentialities of such lightweight 
tools and their adoption in Britain and in Europe has been 
widespread. The illustration of a batch of twenty-five units, 
destined for the British Motor Corporation’s plant in 
Australia, is evidence of their adaptability for assembly 
operations on engine, transmission and chassis components. 
The five-bladed, vane-type, SR.50 motor has overall 
dimensions of approximately 2 in diameter >< 64 in length and 
weighs from 3} to 4} 1b according to type. Operated at 
the maximum rated air pressure of 80 1b/in* and driving 
through two stages of epicyclic gearing, the motor consumes 
26 ft?/min of free air and develops a stalling torque of 
48 lb-ft, with a free-running spindle speed of 169 rev/min. 
Alternative models with gear trains of different ratio develop 
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24 lb-ft, with free speed 356 rev/min, and 16 lb-ft, with free 
speed 530 rev/min. Using these units, substantial savings 
in the time and cost of assembly have been effected. 

Where higher torque values were demanded, however, 
the economics were not so attractive. Higher torque could be 
obtained only by two methods, both of which were un- 
satisfactory. The first was to employ a larger air motor, 
involving more weight, larger dimensions, and a greater 
consumption of air. This would entail a more expensive air 
installation—possibly additional compressor capacity would 
be required and maybe an air receiver sited near the work- 
place would be necessary—and running costs would be greatly 
increased. The second method would be to retain the small 
air motor but to drive through additional stages of reduction 
gearing. In this way air consumption could be kept down 
but the much-reduced rotational speed would result in such 
an extension of the time for running-down the nut that the 
advantage would be offset. 

An entirely new two-speed torque unit that circumvents 
these difficulties has now been developed and placed in 
production. Designated the SR.50.B, it has the same type 
of air motor and two stages of reduction gearing, as employed 
in the SR.50 model referred to previously, for the high-speed 
drive and an additional stage of epicyclic reduction gearing 


Group of twenty-five multiple runners for the British Motor Corporation’s Australian plant. Fourteen are used for engine and gear unit assembly 
and the remainder for chassis components 
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Eleven-spindle runner for Peugeot car engine 


for the final low-speed drive. Change from high speed to 
low-speed is effected automatically by two spring-loaded 
clutches acting in series and quite independently of any 
attention or control by the operator. Its weight is 94 lb. 

The motor runs down the nut quickly at a high spindle 
speed, driving through two stages of reduction gearing and 
the cam-type face clutch—members L, M and N on the 
sectioned arrangement—set to release at a low torque value. 
While this is occurring the ratchet-toothed ring P of the 
low-speed clutch overruns the teeth on the end of the 
slower-running low-speed planet cage K. When the nut 
seats and the preset low torque value is reached, sliding 
clutch member M is displaced against its spring N and the 
high-speed drive is interrupted. Immediately, however, 
the low-speed clutch comes into operation and the drive is 
then from the !ow-speed planet cage K through the ring P 
which is splined to the drive sleeve R. 

This change enables the motor to complete the final 
tightening of the nut to the desired high torque value. In 
practice the nut is rotated for only part of a complete turn in 
low-gear drive, so little time is lost. By this means the 


Cylinder head assembly on a European car ehgine 


advantages of high speed of operation and low air consump- 
tion have been combined with the development of a high 
tightening torque. The changeover from high-gear to 
low-gear is effected without being apparent to an observer. 

As in the earlier tools, the tightening torque is determined 
by the motor stalling against a controlled air pressure. This 
practice ensures that all units of a multiple tool, if supplied 
from a common source, will deliver a uniform torque. 
Should differential tightening be required, certain units can 
be fed with air that is regulated to a different pressure. 
Thus spring-loaded or impact clutches, which are a source 
of noise and wear, are not required, and the tightening 
torque cannot be varied by the operator’s method of handling. 

As an example of the saving that can be effected by the 
use of these new two-speed units, a multiple runner supplied 
for a tractor assembly line may be quoted. The motors 
give a running-down speed of 330 rev/min and a stalling 
torque of 120 lb/ft. For each motor the consumption of 
free air is only 22 ft®/min, whereas a single-speed motor to 
provide the same running speed and final torque would have 
a free air consumption rate of about 70 ft*;min. 


General arrangement of two-speed torque unit for multiple nut runners 
A air inlet; B air filter; C cylinder; D rotor; E primary planet gear; F primary planet cage; G high-speed planet gear; I high-speed planet cage; J slow-speed planet gear 


L fixed clutch; M sliding clutch; 


K slow-speed planet cage; 
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N sliding clutch spring; 
T drive spindle 


P driving ring; @ driving ring spring; R drive sleeve; S$ drive spindle spring; 





A six-spindle, two-speed, multiple runner for the front wheel assembly 
on the Massey-Harris-Ferguson tractor. Tightening torque approximately 
80 ib/ft 


Three models of the SR.50.B two-speed type are produced, 
each with a different speed, covering a range of stalling 
torques from 1441b/ft down to 22 lb/ft at air pressures 
varied from 80 lb/in? to 30Ib/in®. Single speed SR.50 
models, the earlier type, are also available in three different 
speeds for torques of from 48 lb/ft to 6 lb/ft at a similar 
range of air pressures. A single-speed unit, the SA.50, 


incorporates the new “Super Atom” motor similar to that 


used for Desoutter pneumatic drills and screwdrivers. 
The motor develops }h.p., has a diameter of 14 in and 
weighs only 1? 1b. At air pressures from 80 lb/in? to 50 lb/in? 
this unit can develop torques of from 8} ft/lb to 5} ft/Ib. 

All torque units are fitted with the patented helically 


A air inlet; ®8 air distribution plate; 


C pneumatic motor; D silencing sieeve; 
E air supply to control valve F; F control 
valve, admits air to servo valve; G servo 
valve, admits air to motors; Hi air supply to 
control valve J; J control valve, admits air to 
push-off assembly; K push-off cylinder; 
L rubber push-off pad: M 
splined drive spindle 


helically 


Part-sectioned arrangement showing 
flow lines and controls for multiple 
nut runner with push-off mechanism 


splined drive spindle which, in many instances, can obviate 
the need for push-off plungers. All are silenced in operation 
by a deflector sleeve which enshrouds the radial exhaust 
ports and redirects the exhaust air to ports discharging 
parallel to the tool axis and away from the operator. In 
multiple runners control is by means of pilot and servo 
valves. This permits actuation by light trigger action at 
one hand grip, even when a large number of motors are to 
be operated. Similar control from the other hand grip is 
provided for the push-off cylinder, where this device is 
embodied. Features of the construction and the control 
arrangements on multiple runners furnished with a push-off 
device are shown in the part-sectioned arrangement drawing. 

Using standardized torque uaits and control components, 
multiple nut runners are designed and built individually 
to meet specific requirements. They can be produced for 
any number of bolts, pitched in any regular or irregular 
pattern, and can be arranged for horizontal or vertical 
suspension and with or without push-off mechanism. 
Standard sockets are available for all types of nuts and 
screwdriver bits can be supplied. In combination they can 
be built up in an apparently limitless variety of forms suited 
individually for most diverse application and operated under 
widely differing conditions. 

Obvious instances of their use occurs on engine assembly 
lines for the attachment of cylinder heads and crankcase 
sumps. Two typical examples of cylinder head tools in use 
in different European assembly plants are illustrated. Both 
are eleven-spindle units. A variant of these single-purpose 
tools is the special dual-purpose, selective type which is 
supplied for use on assembly lines handling both four- 
cylinder and six-cylinder engines. Holding-down bolts 
for the two engine units are, of course, pitched on the same 
centres. A tool built for the larger unit is equipped with a 
selector valve which enables the operator to use all or some 
of the torque units according to the type of engine being 
assembled. In the case of one manufacturer, the heads for 
six-cylinder and four-cylinder engine blocks passing along 
the same track are secured respectively by fourteen and by 
ten nuts. For a similar assembly line procedure for tractor 
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An engine block may be positioned on end and the sump attached 
laterally by a runner applied horizontally 


engines a tool was supplied to run either twenty-two or 
fifteen nuts as required. 

Sump attachment calls for a relatively large number of 
small studs or set screws. The drive spindles of the torque 
units of the multiple runner are extended to clear the pressed 
depth of the sump and thus no difficulty is experienced with 
the screws on the rear end of the component. These are in 
some cases rendered difficult of access in manual assembly 
owing to the close proximity of the sandwich plate or the 
flywheel enclosure. Usually the engine block is inverted 
to receive the sump, but various methods have been used. 


Eight-spindle runner equipped with offset final drives for closely pitched 
bolts on the Vauxhall Victor hypoid gear assembly 
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At the B.M.C. Australian plant, the sump for the Austin A50 engine is 
suspended magnetically from the nineteen-spindle runner 


The block may be positioned on its side or end and the 
multiple runner applied horizontally. A more attractive 
scheme is that employed by the British Motor Corporation 
on the Austin A50 engine, the sump of which is secured by 
nineteen ;; in diameter set screws. The runner for this 


operation is equipped with magnetic screw sockets and attach- 


ments which support first the set screws and then the sump. 
This sump sub-assembly is then lowered with the runner and 
positioned on the inverted engine block. Completion of this 
operation by one man takes 65 sec, which is substantially less 
than the time taken on the previous method requiring the 


This compound runner for the B.M.C. A50 engine rear suspension plate 
tightens eight nuts to 30 Ib/ft and four nuts to 20 Ib/ft 





| 
| 
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Main bearings of the Austin A50 engine are tightened down by this tool SR.50.B two-speed torque units are used in this quadruple wheel-nut 
incorporating six two-speed torque units runner for the Vauxhall Victor car 


A quadruple tool incorporating 
four Super Atom units for running 
+ in dia set bolts (Left) 


Dual Super Atom runner used 
for assembly of Lucas electrical 
components (Right) 


A six-spindle tool used in the assembly of a Peugeot gearbox Securing a side cover plate on the Austin A50 gearbox 
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Quadruple unit for running the auts of the spring U-bolts on_Ford 
Anglia rear axle 


services of two men with a certain amount of acquired skill. 

On some components, engine flywheel and rear axle crown 
wheel are examples, the attachment bolts are commonly so 
closely pitched that it is impossible to use an ordinary type of 
multiple nut runner. Access is obtained in such cases by 
offsetting the final drive from the torque units. By this 
means the operation can be performed quite efficiently and 
without sacrificing the high final torque values. Grouped 


nuts at centres as close as 14 in can be run down and tightened 
at torques of up to 100 ft/Ib. 
Frequently nuts of differing sizes have to be run down 


simultaneously on a single component. This can be accom- 
plished with a single multiple runner embodying torque 
units of different capacity. To enable each batch of units of 
a specific capacity to be correctly set, separate pressure 
regulators are incorporated in the tool and can be 
independently adjusted so that the required torque value is 
developed. A compound tool for the attachment of the 
Austin A50 engine rear suspension plate is illustrated. 
It runs down and tightens eight # in diameter nuts to 30 lb/ft 
torque and simultaneously four ; in diameter nuts to 
20 lb/ft torque. 

Another special application arises in the case where two 


Attaching caps to Ford connecting rods prior to fine boring 
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A pair of quadruple tools for assembly of Peugeot front susfension 
member components 


models, say, four-cylinder and six-cylinder engines, are 
assembled on a single track. On certain components the 
bolts may be the same in number, but the centres may vary. 
Instead of doubling up on multiple runners a single tool with 
adjustably mounted torque units is used for both models. 
This method has been used successfully for the clutch-to- 
flywheel operation on the assembly line for the engines of a 
popular passenger car. In each case six nuts have to be run 
down simultaneously, at 9 in pitch circle diameter on the 
six-cylinder engine and at 6 in pitch circle diameter on the 
four-cylinder unit. The single multiple runner used for 
these operations has the six torque units mounted in eccentric 
bushings which are powered by a single additional air 
cylinder controlled by a separate valve. The operator has 
merely to press the valve trigger to move them inwards or 
outwards to the pitch circle required for the engines as they 
arrive on the track. 

For tightening the nuts of engine main bearing bolts it 
was for some time past the practice to use a twin-spindle 
runner and to secure one bearing cap at a time. Currently, 
however, multiple tools are being built to attach all bearing 
caps in a single operation. On the six-spindle tool for the 
Austin A50 main bearings, SR.50.B two-speed torque units 


Set-up for assembling Vauxhall connecting rods for fine boring 





Automatically operated, slide-mounted, four-spindie runner in Peugeot 


assembly plant 


Another recently 
two-speed torque 
wheel nuts on 


tighten the nuts to a torque of 70-75 ft Ib 
built multiple runner employing the new 
units is the four-spindle tool for securing the 
the Vauxhall ‘Victor’ car. 

Similarly varied applications of multiple runners are 
used for the assembly of transmission and chassis components. 
Typical examples of Desoutter pneumatic tools in use in 
British and French automobile plants are illustrated. Mul- 
tiple runners incorporating the SA.50 Super Atom torque 
units are widely used for the assembly of small components. 
A quadruple tool for tightening four closely pitched }in 
diameter set bolts is shown, and also one of the dual runners 
used by Joseph Lucas Ltd., for motor and magneto assembly. 
In all the instances cited the nut runners are freely suspended 
and are brought to the work by the operator. Alongside 
this technique, however, is the increasing practice of 
mounting the torque units either in a fixture or on a slide and 
of bringing the work to the runner. 

Interesting examples of both methods are shown being 
used for the same operation of attaching caps to connecting 
rods ready for the fine boring of the big-ends. At the works 
of the Ford Motor Co., Dagenham, two torque units are 
mounted horizontally in a simple bench fixture and a single 
operator feeds the loosely assembled connecting rod by hand 
through a guide block to the runners. The air supply is 
controlled automatically by the passing of the rod big-end 
through the guide block. In a rather more elaborate set-up 
at the Vauxhall Motors Ltd. works, at Luton, one operator 
assembles the caps on the rods suspended in radially dis- 
posed sockets on the periphery of a rotatable horizontal 
work table. A second operator handles the dual nut runner 
mounted on a vertical slide on the end of a radial arm swinging 
about the axis of the work table. A similar arrangement 
equipped with left-hand rotation torque units is used for 
dismantling the assembly after the fine boring operation. 

A four-spindle runner at the Peugeot works is mounted 
on a vertical slide and is automatically brought down to the 
work; a compcnent having an eight-bolt fixing. Alternate 
nuts are run and then the work is manually indexed on the 
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Six-spindle M-60 miniature screwdriving tool for assembly of G.E.C. 
switch units 


table and the operation repeated on the four remaining nuts. 
Even the diminutive M.60 screwdriver unit, with the smallest 
pneumatic motor produced by Desouuter, is being slide- 
mounted for the assembly of instrument and electrical 
components. The General Electric Co., for instance, uses 
six-spindle screwdriver units for switch assembly. The 
work is positioned in a fixture resembling a hinged type 
drilling jig and the screwdriver bits are guided in hardened 
bushes. 

All these examples of mounted multiple runners entail 
some measure of manual handling of either the work or the 
tool. The logical, and indeed almost inevitable, trend is to 
mount the runner on a slide with its operation and movement 
controlled pneumatically or hydraulically and to feed in the 
work by a transfer mechanism. For such future automatic 
installations the new Desoutter torque units would be 
eminently suited by reason of their consistent reliability and 
their ability to maintain a constant torque output within 
close limits over a long period. 





Preventing Weld Spatter Adhesion 


PURE methyl ‘silicone fluid known as Ambersil was 
£X introduced last winter by Amber Oils, Ltd., 11A Albe- 
marle Street, London, W.1, as a mould release agent. It is 
colourless, odourless, non-toxic, non-volatile, water repellant, 
chemically inert, and highly resistant to oxidation. For 
practical purposes it is virtually non-inflammable, having a 
spontaneous ignition temperature of the order of 900 deg F. 

In addition to its specific primary function, Ambersil has 
been found to be successful as a means of. preventing the 
adhesion of spatter during welding operations. 

Only a very thin film of Ambersil is required and an 
aerosol dispenser enables it to be used economically. 
Having a flash point of 600 deg F it does not interfere with 
the weld but is resistant to the cooler spatter. It can be 
allowed to remain on the metal without ill effect after 
welding has been completed. 
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CURRENT PATENTS 


A REVIEW OF 


Aluminium-coated valves 


To protect engine valves against corro- 
sion, particularly exhaust valves in engines 
using a leaded fuel, they are given a thin 
coating of aluminium or aluminium alloy. 
The surfaces of the valve to be coated, 
usually head, face, and neck, are first 
cleaned in a caustic salt at about 900 deg F, 
washed in water, and further cleaned by 
acid pickling. Surfaces not to be coated are 
treated with a sodium silicate stop-off 
solution. 

The valve is heated to within 1280 and 
1400 deg F in a fused salt fluxing bath and 
then immersed in a bath of molten 


aluminium, or an alloy containing at least 
80 per cent aluminium, at a temperature 
of from 1250 to 1325 deg F. Only a short 



































No. 757188 


immersion, preferably between 5 and 10 
sec, is required in order to prevent excessive 
formation of brittle iron-aluminium alloys. 
On removal from the bath the valve is 
rinsed for not more than 15 sec in the 
fluxing bath, which may be a layer of the 
salt floating on the moltenaluminium. This 
will drain off some of the coating metal and 
leave an irregular layer ranging from 0-005 
to 0-025 in thick. 

Such a layer is too heavy to serve as a 
protective coating as it tends to crack in 
valve operation and permit the corrosion 
of the base metal under the coating. A 
uniform layer consisting of iron-aluminium 
alloy from 0-0005 to 0-0015 in thick and 
an aluminium overlay also from 0-0005 to 
0-0015 in thick is desired. Since methods 
of vibrating or rotating the valve to remove 
surplus aluminium result in an uneven 
distribution, surplus is blown off by 
compressed air. This operation is per- 
formed in the apparatus illustrated. 

Air is admitted to a cylindrical casing A 
fitted with an inner sleeve B, the inter- 
vening annular space serving as a plenum 
chamber. An adjustably positioned head 
sleeve C has a conical face complementary 
to the coned end of sleeve B, leaving an 
annular nozzle through which the air, 
preferably at a pressure of about 90 Ib/in*, 
is delivered on to the face of the valve 
suspended axially. A supplementary supply 
of air is delivered to the head of the valve 
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by way of pipe D. Surplus metal removed 
by the air blast falls out of the aperture at 
the base of sleeve B. Patent No. 757188. 
General Motors Corp. (U.S.A.). 


Rubber-sandwich type wheel 
suspension 


In a vehicle wheel receiving driving 
torque or braking torque, the accelerative 
force, positive or negative respectively, is 
horizontal at the point of road contact. 
This force at ground level resolves to a 
force at the level of the resisting vehicle 
structure and a couple, giving rise to 

“wind-up” of the axle casing. While 
conventional leaf springs can provide 
adequate resistance to wind-up, the meces- 
sary resistance is less easy to attain with 
rubber sandwiches as the resilient elements. 

The invention describes an arrangement 
in which a pair of rubber sandwiches are 
inclined to each other in V-formation, one 
on each side of a plane of symmetry and 
having an effective point of action, the 
metacentre of the system, in that plane at, 
or close to, the ground level. Since the 
resistance to the accelerative force thus 
becomes a linear force substantially at the 
same level as the accelerative force, the 
couple vanishes or becomes very small. 

Two examples are shown diagram- 
matically. In one a beam A carrying the 
axle casing B extends longitudinally beyond 
the periphery of the tyred wheel. At its 
extremities the beam is formed with plane 
faces inclined upwardly and parallel to 
juxtaposed plane faces on chassis brackets 

. Between these faces are interposed 
blocks of rubber or like material bonded to 
flanged metal attachment plates D. Such 
sandwich elements have a high ratio of 
compression stiffness to shear stiffness. 
The compression axes are indicated by 
lines E and the metacentre of the system 
will be somewhat above their point of 
intersection. 

The second arrangement has multiple- 
type rubber sandwiches F with a tie-rod G 
connecting interleaves, as described in an 
earlier specification, No. 648516. Patent 
No. 758720. Metalastik Ltd. 
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RECENT AUTOMOBILE SPECIFICATIONS 


Ball-joint type front suspension 


In independent front-wheel suspension 
systems incorporating ball-jointed wheel 
carriers, it has been customary to provide 
at the lower wishbone an anti-friction, load- 

carrying joint and at the upper wishbone 
a friction-producing joint to introduce a 
damping effect to maintain steering 
stability. As the wheel rises and falls 
relative to the chassis during vehicle 
operation, however, dynamic friction con- 
ditions obtain between co-operating ele- 
ments of the joint and consequently a 
relatively high frictional value must be 
imposed to obtain an adequate damping 
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effect on the steering. More easily operated 
steering and satisfactory damping is 
claimed for the construction disclosed in 
this invention. 

Both joints are free-turning. The lower 
ball joint A is of the anti-friction type with 
a rotatable stud furnished with a ball 
thrust race. At the upper joint B a solid 
ball is used to accommodate suspension 
movement in a substantially vertical plane 
but movement in a horizontal plane is 
prevented by a ball C located in the housing 
and engaging a vertical groove in the ball. 
Steering movement at this joint is by means 
of a screw-threaded bearing formed by the 
engagement of the screwed end of the 
wheel-carrier engaged in the screwed bore 
of the ball. 

The steering layout includes a transverse 
link connecting the pitman arm of the 
steering gear to an idler arm pivoting on 
a chassis bracket on the opposite side of 
the vehicle, and individual adjustable 
tie-rods from spaced points on the trans- 
verse link to steering arms bolted to the 
wheel brake plates. An adjustable, spring- 
pressed, friction joint is provided at any 
convenient pivot of this linkage, except at 
the connections of the rods to the transverse 
link, to provide the requisite damping 
effect. Considerably less friction is neces- 
sary at these points than would be required 
at the upper ball joint of the suspension. 
Patent No. 757059. Ford Motor Co. Ltd. 
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Exhaust braking control 


A hand lever on the steering column, the 
accelerator pedal and the clutch pedal are 
all interconnected in this control system to 
enable an internal combustion engine to 
be used to obtain a braking effect. Manual 
control A is coupled by a universal joint 
to the spindle of a throttle valve B in the 
exhaust duct. This valve is under the 
influence of a quick throw-over spring 
device C on the remote end of the spindle 
A lever arm D, rigidly attached to the 
spindle of the throttle valve, is linked to a 
bell-crank lever E, linked in turn to a 
lever arm F freely mounted on the spindle 
of clutch pedal G. Accelerator pedal H 
in linked, with a lost motion connection, 
to the spring-retracted control lever J of 
the fuel injection pump. 

In the diagram throttle valve B is 
closed and no fuel is being delivered as the 
control lever J is held to the shut-off 
position by its spring. Should it be desired 
to start up the engine rapidly, it is not 
necessary to first operate the hand control 
to open the throttle valve. Insteac, by 
depression of the accelerator pedal, an 
abutment K on the accelerator link engages 
bell-crank lever E and the throttle vaive is 


d 
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opened just before the fuel supply is 
restored to the engine. Depression of the 
clutch pedal G will also open the throttle 
valve B and terminate the engine braking 
effect. Lever arm F is engaged by an 
abutment on the clutch pedal and through 
levers E and D the valve is opened at 
about the same time that the clutch is 
released. 

Approaching full depress'on of the clutch 
pedal, bell-crank lever E engages abutment 
L on the accelerator link and the link is 
moved to take up the lost motion at the 
fuel pump control lever J and open-up to 
an idling supply. Idling position of lever J 
is determined by a spring-tensioned lever 
M engaging an abutment on the accelerator 
link. This can be released by a Bowden 
wire control to permit the lever J to be 
returned by its spring to the “Stop” 
position. Patent No. 757713. Daimler- 
Benz A.G. (Germany). 


Independent rear suspension 


In a vehicle having a chassis-mounted 
differential gear, a reduction in unsprung 
weight and a relatively simple construction 
is secured by journalling the open half- 
shafts directly in the ends of obliquely- 
arranged guide arms ball-jointed to a 
chassis member. Suspension springs are 
interposed between the guide arms and 
chassis brackets. Only a single universal 
joint is required for each half-shaft. 

From each side of the differential A 
extends a drive shaft B coupled by a 
universal joint to a half-shaft C to 
which the wheel hub is splined. Drive 
shaft A is capable of sustaining axial thrust, 
and also carries the brake drum D. The 
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brake plate E supporting the brake shoes 
and the control elements is secured to the 
differential housing. To locate the half- 
shaft axially, and consequently to relieve 
the universal joint of thrust, a part- 
spherical member F on the shaft is 
engaged between complementary socket 
members G bolted up with the brake drum. 
A flexible gaiter seals this assembly. 
Immediately adjacent to the wheel hub 
the ‘half-shaft is journalled in two ball 
bearings in the head fitting of the tubular 
thrust member H, ball-jointed to a chassis 
cross member forward of the differential. 
At approximately mid-length, member H 
is provided with a support for the lower 
end of a helical suspension spring J 
engaged against a bracket on the chassis 
side frame, as indicated in broken outline. 
In operation the wheel moves about an axis 
joining the ball-joint and the universal 
joint. Patent No. 755659. Compagnie de 
Pont-A-Mousson (France). 


Rear bogie suspension 


It is the aim of this invention to relieve 
the springs of parallel-link type rear bogies 
of side load and twist in order to reduce 
wear on the central spring trunnions, and 
to provide resilient end mountings for the 
torque arms. A feature of the construction 
is the use of a pair of obliquely arranged 
Panhard rods A. These rods are each 
anchored at one end to one of the frame- 
mounted trunnions PB for the springs C 
and at the other end to the adjacent axle 
casing or a casing component. Either 
resilient bushings or metal-to-metal jour- 
nals may be used at the anchorage points. 

The springs fulcrum about trunnions B 





No. 758643 








and at their free ends bear on depending 
parts of the axle casings. Each spring 
extremity is fitted with a divided and 
spigoted ball-end, seating in cupped 
members permitting unive 
movement to obviate twisting of the spring 
on wheel rise or fall. Torque reaction 
rods D are located between the springs 
in the medial vertical longitudinal plane of 
the vehicle. Points of connection for these 
rods may be either metal ball joints or 
resiliently bushed journals. Patent No. 
758643. Scammell Lorries Ltd. 


Power-assisted steering 


If a driver is not to lose his “feel” and 
if driving safety is to be ensured with a 
powered system, it is essential that a 
definite distance and angle ratio and a 
definite power and torque ratio be main- 
tained between the steering wheel and the 
steering knuckle, as in a normal direct 
mechanical system. A known method is to 
employ centralizing springs to retain the 
hydraulic distribution valve in the central 
neutral position. If the springs are pre- 
stressed, power amplification only occurs 
above a minimum force represented by 











No. 755168 


the pre-stressing. When the distribution 
valve is subjected to increasing manual 
force, amplification is progressively 
increased. Should the springs not be 
pre-stressed, the size and characteristics 
of the springs enable various degrees of 
amplification to be obtained but do not 
permit a constant ratio between manual 
force and operative force to be maintained. 
This ratio can be obtained if the same 
pressure as is produced in the servo- 
cylinder is applied to the end face of the 
distribution valve. The power amplifica- 
tion then corresponds to the ratio between 
the face areas of the servo-piston and the 
distribution valve and is constant. 

By the invention, the same effect is 
produced in a simple and robust construc- 
tion. The steering box A mounted on a 
chassis side frame has on its shaft a double- 
armed lever B and articulated to the end 
of the upper arm is a second lever C. This 
lever is connected by a pin D to the 
distribution valve casing attached to the 
piston rod of the servo-cylinder E 
pivotally mounted on the side frame. At 
its lower end, lever C is connected by a 
ball joint to the drag link F. 

The lower arm of lever B encircles pin D 
with a radial clearance which is necessary 
for the control of the servo-mechanism, the 
lever being articulated to the distribution 
valve G. Axial displacement of the valve 
causes the pressure fluid to be admitted 
to one or the other side of the servo piston 
by way of conduits in the piston rod. 
Patent No. 755168. E. A. Teves and 
H. Teves (Germany). 
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new ~MULTIPLE 


nut runner units 
produce torques of 


Sine 





For years we’ve been making pneumatic multiple 

nut runner units with motors producing torques 

of up to $0 Ib. ft. The new Desoutter motors produce 

torques of up to 135 Ib. ft.—without consuming 

any extra air. 

What’s the big secret ? A motor with a 2-speed 

gearbox. This motor works at fast speeds for 

running down nuts, at slow speeds for tightening up — 

and the change of speed is automatic. 

Compared with any other multiple units these new 

Desoutter tools give three times the performance — 

or the same performance at one third the air consumption — 

with even greater uniformity of torque. 

Desoutter Multiple Nut Runner Units are designed and made 
to individual requirements and are available 
in a wide range, for torques from 8 to 135 Ib. ft. 
Send for descriptive leaflet or, if you would 
like our representative to call, drop us a line 
and we’ll arrange it. 


‘nf Desoutter 2-sp 


differential housing assembly m U Iti p | e n ut ru n n e r U n its 


(Vauxhall Motors Ltd.) 


DESOUTTER BROS LIMITED, THE HYDE, LONDON, N.W.9. TEL: COLINDALE 6346 (5 LINES). GRAMS: DESPNUCO, HYDE, LONDON 
CRC39M 
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For quicker and more 
economical assembly 


In constant use where speed, economy and simplicity 
are essential, the ‘‘Pop’’ Riveting System is solving 
assembly problems in an ever-increasing range of 
industries. 

Almost limitless in its applications, it requi-es only one 
operation by one operator, working from one side of 
the material only, to set or 

clench the rivet, thereby en- 

abling rivets to be set in posi- 

tions inaccessible by other 

methods. 


Our technical staff will be 
pleased to co-operate in 
solving your assembly 

problems. 





aig ILE ies, 
Pm li The illustration above shows “Pop’’ Rivets being used 
( attaching springs for holding moulding finishers—just 
one of the many applications in the motor industry. 


TUCKER POPRivets 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road . . . BIRMINGHAM 22 


Telephone: BiRchfields 5024 (7 lines Telegrams: EYELETS, BIRMINGHAM 
Consultants: AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 
“POP Trade Mark of Geo. Tucker Eyelet Co. Ltd. 


posse 




















, 0 the bet 
frm 
LITCHFIELD 
@ BROTHERS 


A 


LITCHFIE OTHERS Erp. 


BROAD H OL 2 


A 
+ 














Morris Automation uses Tecalemit Lubrication 


The ‘ Brentford’ system of continual lubrica- 
tion is entirely automatic. It is extremely 
versatile since each pumping unit — and there 
are from 1 to 24 of these — can be adjusted in- 
dividually to deliver the right amount of oil 
to every bearing. 


One pumping unit is used on each line or 
lubrication point and the pump capacities are 
1, 3 or 8 pints of oil. The ‘ Brentford’ can be 
driven in two ways: reciprocal or rotary off the 
machine or from its own Motor and Reduction 
Gear Box. 


TECALEMIT .-» THE AUTHORITY ON LUBRICATION 


PLYMOUTH - ENGLAND 
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THE ‘BRENTFORD’ SYSTEM FITTED TO AN ARCHDALE TRANSFER MACHINE AT THE ENGINE WORKS OF MORRIS MOTORS LTD 


‘Brentford’ Automatic Lubricators are at 
work in almost every industry, on many kinds 
of machine. Reduction in breakdowns has 
been estimated as up to 80%, with resultant 
increases in production and safety and reduc- 
tions in the oil and power used. 

The ‘ Brentford’ is one of the wide range of 
lubrication systems produced by Tecalemit 
and used throughout industry. 

Tecalemit technical representatives are al- 
ways ready with advice and information; fully 
experienced fitters handle any installation if 
required. 








“~ 
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y 9 Yi cool ua... 


NY ..» MARSTON RADIATOR 
=) 
A \ 


And that means just cool enough to get 
the finest performance from your engine. 
For Marston radiators strike the perfect 

balance between maximum cooling 
and optimum running temperatures. 

That’s why they are fitted as 
standard on Britain’s finest cars. 
What better recommendation 
for the quality and rehability 

of these famous products ? 

















MARSTON EXCELSIOR LIMITED 


WOLVERHAMPTON & LEEDS 
MAR 378A (A subsidiary company of Imperial Chemical Industries Ltd.) 


MULTIPLE DRILL HEADS 








Hey Multiple Spindle Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 
REAMING, TAPPING AND SPOT FACING OPERATIONS 


Wealso manufacture Rotary 
Cam and Profile Milling 


STD PAS TO AUM ADI ritinc Machines, Cour 
Tooth Rounding Machines, 
Ua DEA Marrreecrenctaeiei rrpins Siachines, End Fac 
re Sart 

Rainbow 
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PARK GATE 


QUALITY STEELS 
FOR THE MOTOR INDUSTRY 
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case hardening quality 
for 
gudgeon pins 


THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A @ Company TELEPHONE : ROTHERHAM 21/41 (10 lines) TELEGRAMS: YORKSHIRE, PARKGATE, YORKS 
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P.M. HELDT s.az. 
explains 
principles and 
practice 

in the American 
automobile 


industry 


Quicker paint repairs 


INFRA-RED PAINT 


REPAIR UNITS: 


@ all coats applied — 


and dried —in one day 


@ no blooming 


Standard drying times for small patches 


Primers and stoppers ...... 10 minutes 


Cellulose finishes 
Synthetic finishes 


sip tae ere ee ee nates 


6th eke kis Se SNe 


Full details available on request 
The General Electric Co. Ltd., Magnet House, Kingsway, W.C.2. 








The Automotive Chassis 


Without Power Plant. 3rd Edition. 
An authoritative exposition of Ameri- 
can automobile practice. This valuable 
book deals comprehensively with all 
aspects of frames, springs, axles, 
wheels, tyres, drives, steering gear, 
brakes, universal joints and differential 
gears. 84”5”. 616 pp. 400 illustra- 
tions. 75s. net. By post 76s. 6d. 


Torque Converters or 
Transmissions 

5th Edition. 

Describes the principles and operation 
of all modern American types of auto- 
mobile clutches and gearboxes. Fric- 
tion, automatic, hydraulic and electric 
clutches are dealt with, and the chap- 
ters OM power transmissions include 
electric, hydrostatic, hydro - kinetic, 
automatic and pneumatic systems. 
83” x5”. 476 pp. 285 illustrations. 
65s. net. By post 66s. 6d. 


High-Speed Combustion 
Engines 

16th Edition. 

First published in 1912, this well-known 
standard textbook covers American 
practice in the most comprehensive 
manner. All aspects of the subject 
are covered in great detail, including 
the design, production and testing of 
all types of petrol engines. Profusely 
illustrated, this book is a complete 
treatise on current American practice. 
84” Xx 5”. 776 pp. 521 illustrations. 
100s. net. By post 101s. 6d. 


High-Speed Diesel Engines 
7th Edition. 

For Automotive, Marine, Railroad and 
Industrial Use. A guide to American 
practice in diesel engines of the auto- 
motive type. Design, fuels and fuel 
injection equipment, supercharging, 
lubrication, operation and maintenance 
are among the subjects dealt with, and 
there is also a chapter on gas turbines. 
84” X 5”. 472 pp. 288 illustrations. 
60s. net. By post 61s. 6d. 


From leading booksellers, published by, 
JILIFFE AND SONS LIMITED - DORSET HOUSE STAMFORD ST., LONDON, S.E.1 
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“‘Newallastic’’;bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


CM Ay 


PORESILPARS Beater 
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Remarkable performance of Aluminium Bronze § 


0°10 IN. SHELL WITHSTANDS OVER 
2 TONS PER SQ. IN.! 


Recently we tested to destruction two similar hollow castings—one 
in gun-metal, the other in aluminium-bronze. The gun-metal had 
a wall thickness of 0°25 in. and withstood pressures up to 4480 Ib. 
p.s.i.—a very good performance. The casting in aluminium- 
bronze burst at a slightly higher pressure (4816 Ib. p.s.i.) but its 
wall thickness was only 0°10 in. Surely an impressive demon- 
stration of the weight/strength characteristics of this alloy. 

We were one of the first foundries to cast in aluminium-bronze and 
to-day we supply castings in this alloy to customers all over the world. 


CASTINGS FROM A FEW OUNCES TO 10 TONS... 
in allnon-ferrous alloys. Precision machining. Specialists in aluminium- 
bronze, centrifugal-cast wheel blanks, and chill-cast rods and tubes. 


Aluminium-bronze 0°10 in. thick—burst at 4816 lb. per sq. in. 


One of Britain’s Largest NON-FERROUS foundries 
Send your enquiries to: 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, STOKE-ON-TRENT 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184 5 6 7. LONGPORT, Phone: Stoke-on-Trent 87303 








If you use aluminium tubes because they 
cost less and do the job just as well, 
you can save still further by using 


Econom isi ng on Economy ELLAY aluminium tubes. We can supply 


light alloy tubes of consistent quality 





and dimensions at prices which will 


agreeably surprise you. 


Our output of products for the Automobile Industry includes: 


Tubes for the transmission of fuel, lubricating 
oils, brake fluids or water in brass, copper or 
aluminium. Sizes range from 3/64’ to 


5/8’ o.d., from 3/32” to 20’ 0” lengths and from 0.006’ E LLAY 


to 0.064’ wall thickness. 


Precision fabricated tubular products in non-ferrous metals to bas 


rs’ specifications. 
customers’ specifi LTD. 





ELLAY TUBES LIMITED, Cox Green Works, Maidenhead, Berks. Tel: Maidenhead 3303 


92 Automobile Engineer, Fuly 1957 











We take our own medicine! 


For some time now we have been advertising the advantages of 
Timinium for vehicle bodies. We have stressed its strength and 
durability, its ease of manipulation and high resistance to corrosion ; 
we have explained how Timinium bodies need next to 
no maintenance and how their lightness considerably 
increases payloads and, in many cases, decreases tax. 
BUT — do we practice what we preach? Indeed 


we do! This illustration shows that we find 


Timinium bodywork 

specially designed for 

TI Aluminium Ltd., and built 

on to a 17-ton Leyland ‘Octopus’ 
chassis by Holmes (Preston) Ltd. 


TL ALUMINIUM LTD. ONE OF THE LARGEST U.K. 


MANUFACTURERS OF SHEET, CORRUGATED 
SHEET, STRIP, CIRCLES, PLATE, EXTRUDED 
SECTIONS AND TUBES —IN THE TIMINIUM 


RANGE OF ALUMINIUM AND ALUMINIUM 
ALLOYS. 
Head Office: Redfern Road, Tyseley, Birmingham 11 ~- Telephone: Acocks Green 4211 A ® COMPANY 


Offices in: LONDON : BIRMINGHAM » MANCHESTER - LEEDS * GLASGOW « BRISTOL - BELFAST and DUBLIN 
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WASHERS py THE MILLiow! 
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an 


Manufacturers of 


@ BRIGHT STEEL AND BRASS TURNED 
AND CHAMFERED WASHERS. 


@ PLAIN BRIGHT STEEL AND 
BRASS WASHERS. 


@ STEEL AND BRASS B.A. WASHERS. 
@ ROOFING WASHERS. 
@ ENGINEERS’ BLACK WASHERS. 
@ Odd Sizes a Speciality! 





BRIDGE WORKS WEDNESBURY <- STAFFS. 


Te‘ephone : WEDnesbury 0564-5 Telegraphic Address : “*CHAMFER, WEONESBURY” 








Salisbury 


GEARS 


and AXLES for Smooth Transmission 
In addition to the well-known Salisbury Hypoid Axles and 
Drive Units, we manufacture a wide range of Gears and Gear 
Assemblies. These include Straight Bevel Gears produced on 
Gleason-Revacycle machines, and also Spiral, Bevel and Hypoid 
Gear Assemblies. Salisbury Gears and 
Gear Assemblies are supplied to cus- 
tomers’ own designs, or our own Design 
Department will gladly assist and advise. 


SALISBURY TRANSMISSION LIMITED, (A Birfield Company) BIRCH ROAD, WITTON, BIRMINGHAM, 6 
TELEPHONE: EAST 3205 TELEGRAMS: SALISAXLE, BIRMINGHAM, 6. 
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Now available, packed in this attractive cable dispenser, is a wide range of Aerialite Automobile Cables. 
Containing five reels of cable—the choice of types is yours—this new pack is supplied free against Auto cable 
orders. Not only does this dispenser make an attractive counter display, but it will prove to be an 
indispensable aid to your Sales. 


SELECT YOUR CONTENTS FROM THIS LIST 


14/012 Twin Auto Cat. 100 ft. Super... 
9/012 Single Auto Cat. 100 ft. Super... Alternatively 
28/012 Single Auto Cat. 100 ft. Super ie Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat. 301 


14/012 Single Auto Cat. 100 ft. Super __... Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat. 558 
7M.M. Grey Rubber Cat. 12 yds.Super_.... Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 


Twin Auto Cat. 


Single Auto Cat. ; at Alternatively 
Single Auto Cat. ae Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat. 301 


Single Auto Cat. i 25 Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat. 558 
Grey Rubber Cat. ai Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 


Twin Auto Cat. 100 ft. Super ie’ ) 6 Alternatively t 
a —_ Hey poe 4 es ez Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat. 301 8 
8 is i as Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat.558 8 

8 


Single Auto Cat. 100 ft. S ba : 
Grey Rubber Cat, 12 yds. wer: se Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 


s. d. 
> 4 
2 5 
0 9 


1 


Write for further details to 
Head Office & Cable Division :-— 


Aerialite Limited 


CASTLE WORKS :STALYBRIDGE* CHESHIRE 
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ACROW (ENGINEERS) LTD. 
are now SOLE AGENTS in 
the United Kingdom 
for 


DEMAG 


—the world’s most up-to-date 
ELECTRIC HOIST BLOCKS, MONORAIL 
SUSPENSION TRACKS & SUSPENSION CRANES 


% 


From now on Acrow will 
supply all new Demag equipment; 
supply all spare parts 
and take over the servicing of all 
existing installations 


Attention! 


ALL USERS 


AND PROSPECTIVE USERS OF 
LIFTING AND OVERHEAD 


HANDLING EQUIPMENT! 


In the U.K. its NOW 


ACROW (ENGINEERS) LTD. 
SOUTH WHARF, PADDINGTON, LONDON, W.2 
Telephone : AMBassador 3456 (20 lines) 


Branches at: Birmingham (Walsal/ 6085) ; Bristol (Bristol 655244) ; Leeds (Leeds 76514); Liverpool (Aintree 7335) ; 
Manchester (Deansgate 7054); Newcastle (Newcastle 86-9493); Southampton (Locks Heath 3021); Glasgow: (Bridgeton 1041). 








Glass 


re i n fo rce d “For an all-round, up-to-date picture 


of what is being made and how it is 


done the book is unequalled” 


plastics 


CHEMISTRY & INDUSTRY 
EDITED BY PHILIP MORGAN 


F@@eeseeesveeee7en7es7ee8e @ 


SECOND EDITION NOW READY 


Many developments in the field of glass reinforced plastics have called for considerable changes in this important 
book—first published in 1954 and already twice reprinted. The text has been largely re-written and three new 
chaptets have been added, thus bringing together all the latest information about the raw materials, fabrication 
techniques and specialised applications. This new edition is of the utmost importance not only to the plastics 
industry but to the many other industries which are making increasing use of glass reinforced plastics. Order 


your copy TODAY. 
2nd edition 93” « 6” 326 pages including 50 art plates and numerous text illustrations. 


45s net BY POST 46s 6d _from leading booksellers 
Published for “British Plastics” by 


ILIFFE & SONS LIMITED DORSET HOUSE STAMFORD STREET LONDON S.E.1 
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Atkinson Vehicles Ltd. of Winery Lane, Walton- 
le-Dale, Preston, needed a system for storing 
large quantities of components and accessories. 
This, Rubery Owen have provided by the 
installation of 19 double-sided stacks of closed 
type shelving. In the minimum possible area, 
nearly 10,000 cubic feet of easily accessible 
storage space is now at hand for the ready 
availability of whatever part is required. 
Moreover, the installation accommodates the 
wide range of shapes and sizes of items involved. 


§; 


e2eee Be 
peree &% 


Rubery Owen of Wrexham are specialists in the 
design and production of stores equipment. 
Their technicians are always pleased to advise 
and co-operate on all types of shelving installa- 
tions and can also provide erection service. 


RUBERY OWEN steel Shelwing 


ADJUSTABLE—EXTENDABLE—INVALUABLE 


RUBERY OWEN & CO. LTD., INDUSTRIAL STORAGE EQUIPMENT DIVISION 
WHITEGATE FACTORY, WREXHAM, N. WALES. WREXHAM 3566-9 


Automobile Engineer, Fuly 1957 





*REGD. TRADE NAME 


LIQUID POLYMER FOR COLD CASTING COMPOUNDS 


Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 
is poured and cured cold and does not undergo dimensional 
change during handling. It cures to a Resilient Rubber. 
USED: For casting seals and gaskets in place on various types of machinery; potting 


electrical and electronic components; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. NO/2 for full technical details. 


LONDON: 36-38 Kingsway, W.C.2 Tel.: HOLborn 2532/5 


: Mi S ’ FEL & GO L ' D MANCHESTER: 51 South King Street, 2 Tel.: Deansgate 6077/9 
® a a & BIRMINGHAM: 45 Newhall Street, 3 Tel.: Central 6342/3 





Britain’s Roman Highways 


ICKNIELD STREET 

When the Romans invaded Britain they were faced with 
the problem of creating suitable highways which would 
give their legions access to the ends of the country. Of the 
many they built, the most important and famous were the 
Four Ways; Watling Street, The Fosse, Ermine Street 
and Icknield Street. 

Icknield Street stretched from Norfolk to Southampton 
and is the one most likely to have been in existence 

at the time of Caesar’s first invasion for it lacks 
directness, the first characteristic of a true Roman 

Road. It does not communicate with any ancient 

town but passes close to some prehistoric remains that 
are mostly British, such as the Berkshire White Horse 
and Stonehenge. 

It winds from Chesterford through Dunstable, 

Wendover, along the Chilterns, crosses the Thames 

near Streatley, and runs on to the Ancient Temple 

at Avebury. 


* Richard Berry have been actively concerned in improving 


the passage of vehicles over the roads of Britain and the 

World for over a hundred years. Today the tradition of their GARRY OW BERRY 

skilled craftsmen is being kept alive by the products of their 
new road spring factory. 


RICHARD BERRY & SON, WEST BROMWICH, STAFFS. 


“write for your copy of ss 
; “= Tel: West Bromwich 1766-7-8. 
“LEAF SPRING DESIGN” 


hy Alan Hodgs 
» Alan Hodgson ONE OF tHe (BROCKHOUSE ) COMPANIES 
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“Here’s where the TORRINGTON NEEDLE BEARING 


gets its high load capacity”’ 


The radial load capacity of an anti-friction bearing depends, 
in the final analysis, on the number of lines or points 
of contact made by the bearing surfaces in the load zone. 
With its full complement of precision-ground rollers, 
the Needle Bearing gives many more lines of contact 
and thus has a greater radial load capacity than 
other types of anti-friction bearings. 
The Needle Bearing offers high capacity performance 
and a reduction in size and weight of surrounding members 
without sacrificing shaft strength, thickness or rigidity. 
Why not submit your bearing problems to our Bearings Division? 


TORRINGTON ////7/; BEARINGS 


THE TORRINGTON COMPANY LTD. Bearings Division: Torrington Avenue, Coventry 
B/57/D London Office: 7-10 Eldon Street, E.C.2 Giasgow Office: 14 Moir Street, C.1 
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These features make 
the TORRINGTON 
NEEDLE BEARING unique 


@ Low co-efficient of starting and 
running friction 


@ Full complement of rollers 

@ Unequalled radial load capacity 

@ Low unit cost 

@ Long service life 

@ Compactness and light weight 

@ Runs directly on hardened shafts 


@ Permits use of larger and 
stiffer shafts 


Made and stocked at 
our English factory. 





SCANIA-VABIS 
Sweden — 


USE 


CLANCEY 


iron VALVE GUIDES & ‘teces” TAPPETS 


G:CLANCEY L™= BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH - 69411-2-3 








HOW ARE THEY TINNING THIS JOB? 


These 8’ 6” diameter copper cylinders, 
produced by F. W. Hall Limited, of 
Norwich, are being tinned with 
FRYOLUX pure tin paint for use in 
a chemical works. 

FRYOLUXxX is specially developed 
for all tinning and sweat soldering 
operations. It brushes easily and on 
application of heat it tins instantly, 
giving firm bond with base metal and 
covering large areas quickly and 
economically. Please send for samples 
and prices. Export enquiries invited. 


A 


. Wh FRYOLUX pute tin paint 


F RY’ S Metal Foundries Limited 


Tandem Works, Merton Abbey, LONDON, S.W.19. Tel: MITcham 4023 


“nde op. gage i 








and at MANCHESTER GLASGOW » BRISTOL Oe CeLIinN M.R.P. 67 
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RENOLD 


chains 
stand the test 
of time 











AG. Pee - AVG 
ARMSTRONG SIDDELEY 
ASTON-MARTIN AUSTIN 
AUSTIN-HEALEY - — BRISTOL 
CITROEN : CONNAUGHT 
COOPER - DAIMLER - DELLOW 
FORD - FRAZER-NASH - H.R.G. 
HILLMAN - HUMBER - JAGUAR 
JENSEN - LAGONDA - LOTUS 
M.G, * METROPOLITAN - MORRIS 
MORGAN <- RILEY - ROVER 
SINGER - STANDARD « SUNBEAM 
TRIUMPH * TURNER * WOLSELEY 
VAUXHALL 





ar 





peas —the FIRST name in precision chain 


RENOLD CHAINS LIMITED - MANCHESTER 
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Cutting Fluids are essential 
to production... . 


No machine shop can carry on production without cutting 
fluids. For that reason alone it pays to be careful on the 
matter of selection because the right cutting fluid effects 
all-round economies—in power consumption, tool life 
between regrinds and output in unit time. A lot also 
depends on correct dilution, storage and handling, matters 
which are adequately dealt with in the Fletcher Miller 
publication “Cutting Fluids” available free on request. 


FLETCHER MILLER 


ng fluids 


YOUR PARTNERS IN PRODUCTION 
FLETCHER MILLER LTD - ALMA MILLS - HYDE -: CHESHIRE 


Telephone: HYDE 3471 (5 lines) Telegrams : EMULSION, HYDE 
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BRITISH PLASTICS EXHIBITION AND CONVENTION OLYMPIA 10-20 JULY 


the journal organising this great event 


| | SHOW GUIDE uty 
B R | T | S H Published on opening day of the 1957 Inter- 


. national British Plastics exhibition, this first special 
, | A S T | : issue will contain floor plans, descriptions of exhibits 
: b 7 J. A from many countries, and _ invaluable 
quick-reference charts to materials, manufacturers, 


fabricators, plant and equipment. 


reviews two SHOW REPORT aucust 


The issue which will present the full story 


yea rs of of the British Plastics Exhibition & Convention—a 


permanent and indispensable record of the greatest 
display of plastics materials, plant and finished 


prog ress products ever staged in Britain. 


FROM ALL NEWSAGENTS + THREE SHILLINGS AS USUAL 


ILIFFE & SONS LIMITED, DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1. 
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Suitable for maximum 


engine torque of 210 Ib./ft. 





at 1,000 r.p.m. Overdrive 
can be fitted if desired. 
Full specification and 


details on application. 





PHONE:- ERDINGTON 1661-6 GRAMS:- ‘MOSGEAR, BIRMINGHAM’ 


THE MOSS GEAR CO. LTD - GROWN WORKS - TYBURN - BIRMINGHAM 24 
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if it’s a matter of 


NETTLEFOLDS-PARKER-KALON HEXAGON 


SOCKET CAP AND SET SCREWS 


get in touch with G Ké N 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED 


SCREW DIVISION : BOX 24, HEATH STREET, BIRMINGHAM 18 __ S/S/2306 








NEW SINGLE LINE 
PROGRESSIVE 
BREAKAWAY SYSTEM 


A. Hydraulic Reaction Valve LV 207 Dual Control, shown fizted to Hydraulic 
Pipe Line on Tractor. 

B. ““C” type Coupling with Auto. Shut-off Valve, attached to rear of Tractor. 

C. Breakaway Valve SBS. 256 (or SBS. 257) attached to Tow Bar of Trailer. 

D. Vacuum Tank on Trailer. 

&. Non-return Valve. 

F. Power Unit on Trailer operating linkage G to Trailer Brakes 

H. Hose connecting LV 207 to source of Vacuum. Hose connections shown ac 
solid lines are those used in normal operation of Brakes. The Hose shown in 
broken line connects the Vacuum Tank to the Power Unit when Valve “C” is 
operated in emergency 

P. Plunger with Safety Seal. 

R. This assembly should be used in place of Coupling ‘B’, when Vacuum 
Pipe Line operating Trailer Brakes is common to that controlling Brakes 
on Tractor. 

Existing Trailer can be converted by adding “*C’’, “*D”’ and “‘E”’. 


FEENY & JOHNSON LTD 


134-136, Ealing Road, Wembley, Middlesex 
Tel: WEMbley 4801 & 4802 Grams: Feejohn, Wembley 


DHB/4240 
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The GRAPHOGEN treatment is used by 
ROLLS-ROYCE Motor Car Division and 
other well-known British Engine manu- 
facturers. It protects the engine, right 
from the start, against metal pick up, 
overheating, seizure and excessive 
abrasion, and propagates the rapid 
formation of a “working skin’’ which 
is essential for the smooth running-in. 


STAMGO MANUFACTURING CO.LTD. 8 WOOD ST. KINGSTON-ON THAMES 
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To ensure high standards of accuracy— 
KELVIN & HUGHES rely on 


HARPER CASTINGS 


Kelvin & Hughes provide high standards of accuracy in the 
Pneumercator liquid level tank gauge, which is in extensive use 
in a wide variety of industries and on board ship. Amongst its 
many applications it can be used to indicate storage levels, regulate 
plant operation and show the draught of a ship or a floating dock. 
Their Chief Engineer says of Harper Castings :- 

@ They have consistent @ They are absolutely free 
accuracy of dimensions from porosity so essential for 


@ The extremely good skin this application 
finish reduces machining @ The rejection factor is 


@ They machine with ease extremely low 


Harper quality covers grey iron and Meehanite 
castings, also metal pressings and other finishes 
and sub-assembly work. 


CS W/> OHN HARPER & CO. LTD. OHN HARPER (MEEHANITE) LTD. 
Sy 4 
“ e3 ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 





rS LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1 __ Tel.: TATE GALLERY 0286 
MANCHESTER OFFICE: c/o B. J. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 
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CHROME VANADIUM 
FUEL INJECTOR SPANNER 
Designed with a limited wal! thickness 
around the serrated ring end of the 


spanner for use on Diesel engine fuel 
injectors where little clearance is available. 


Retail price 14/6 each 


—-  - e ** 
a 


ey KING DICK 


ABINGDON WORKS, KINGS ROAD, BIRMINGHAM, 11 


BUY BRITISH! 








There’s gold in the sea . . . In a thousand million pints of 
sea-water there may be as many as 250 pints of gold. Now 
gold, by the pint, is lovely stuff. So why don’t we all get after 
it? Well, you see... it’s just a little bit difficult to extract. 

In hundreds and hundreds of manufacturing processes, 
solvents are used—and wasted. They just float off into the air. 
Now solvents are expensive things, so why don’t we pull 
them back again? Goodness knows... because, with Active 
Carbon, it’s just too easy . . . There’s gold in the air! for the 
man who reads about Active Carbon and Solvent Recovery, 


and telephones SUTCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE. TEL: LEIGH 94, 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1. TEL: ABBEY 3085 
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i to the engineer in the shop || i 
Gi t i 


Gost Accounting 
and the Engineer 


By KENNETH B. MITCHELL, A.c.W.A., AFF.1.wW.M. 


This book sets out to explain cost accounting and how it operates 
to the engineer on the shop floor. The approach is simple 
and direct, the reader being shown in a practical manner how 
modern cost accounting influences every department. Special 
attention is given to problems of budgeting and budgetary control. 


CONTENTS 





Part I. Introduction to costing: 


Accounting for materials and 
labour: Overhead expenses: 


Final costing and presentation: 


Costing by standards, etc. 


83 x 54”, 


126 pp. Illustrated. 


Part II. The purpose of budgets: 
Key budgets : Material and labour 
budgets: Expense, administrative 
and master budgets: Budgetary 
control, etc. 


10s. 6d. net. By post 11s. 2d. 


Published for ‘* Machine Shop Magazine’”’ 
Obtainable from leading booksellers or direct from :— 
lliffe & Sons Ltd., Dorset House, Stamford St., London S.E.1 
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At the heart of Automation will be— 


HEENAN<DYNAMATIC 


Visible ineait 
COUPLINGS 


Innumerable examples, in the widest variety 


of applications, prove their versatility in 
solving almost any problem of controlled speeds, 


and response to almost any kind of signal. 


HEENAN & FROUDE LiteON 
WORCESTER - ENGLAND 


Automobile Engineer, Fuly 1957 107 





WESTERN.- THOMSON - ContROLS L1p. 
AUTOMOTIVE THERMOSTATS 


THE AERODROME - READING - BERKS. 





WESTERN - THOMSON WAX 
ELEMENT THERMOSTATS are 
fitted as original equipment in 


the JAGUAR XK 150 





Photograph reproduced by kind per- 
mission of Jaguar Cars Ltd., Coventry 


Telephone: SONNING 2351 Telegrams: HAWK-READING 





‘London’ Brand are worth specifying by mame 
because of their superior ductility and general 
working-up qualities. Direct delivery in our own 
vehicles to all parts of Great Britain ensures that 
loads arrive on time and in perfect condition. 
Stocked by leading Merchants. 


» |. . 


4 & Ce i 


MANUFACTURERS SINCE (875 


WELLINGTON ROAD - LEYTON - LONDON ~ E.10 


Tel LEYtonstone 2281-2 


4 


ree ys; Stes ARVO 5 SERS S: 
<¢Itreallyis§ ‘&% 
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. + from automatic gear boxes to mining 
conveyor rollers Tower Brand Miniature 
Rings in sizes 4” to 2” diameter are fitted in 
an amazing number of varied applications and 
they are standard.equipment in almost all the 
vehicle dampers manufactured in this country. 


Se: 


Vem at 
LFS 


AR She Ne Ee 0 fhe I 
inlaws gone : 
LU PSCORIRS REN ‘3 


f, The normal ring material is a 
close grained cast iron, but 
should particular applications 
be subject to rusting we pro- 
duce a special austenitic iron. 


— 
* 
bane, 


Sa 4 


* 


Our Technical Department will offer recommendations and 
quotations against details of your particular needs. 


LEEDS PISTON RING & ENGINEERING CO. LID TEL. 3ItI3 


Goodman St, Hunslet, Leeds. 10. 
ie om 
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AIR SERVICE UNITS 
and PNEUMATIC EQUIPMENT 


improve efficiency ve 
and reduce production costs saving money 


Heisin fact, savingas much 
as 90% in compressed air 
consumption by using an 
ENOTS PUFFER VALVE 
in place of an open ended 
pipe for the displacement 
of swarf. A leak in a 100 
Ib. per sq. inch air line, 
equivalent to a 7%” dia- 
meter hole will pass 390 
cu. ft. of free air per hour 
and waste the equivalent of 
2 tons of coal per year 
(2,500 hours operation). 














The filter, reducing valve & lubricator 
combined in the Enots Air Service 
Unit ensures a supply of lubricated, 
clean air at pre-controlled pressure to 
all air devices. 


A pressure reducing valve fitted to almost any 


pneumatic device will save its cost in a very short time by reducing 
air consumption. At how many points in your works are you using 
full line pressures of up to 100 Ib. per sq. inch where 80, 60 or even 
lower pressures would be adequate? Savings are more or less in direct 


proportion to pressure reduction. 


LEAFLET AS357 describing our Air 
Service Units & individual components 
and other catalogues on Enots pneu- 
matic devices are available on request. 


(| BENTON & STONE LTD., 
i ASTON BROOK STREET, 
ee ee COPPER, BUNDY BIRMINGHAM,6 ENGLAND. 


UNIONS : 
el ip oe Telephone: ASTon Cross 1905 


L 
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N?2C CAPSTAN LATHE 


Fot Maximum Production 
include 
@ INBUILT ELECT gy 


QUIPMENT 


@12 rine antinay 
ARD & REVERSE 


@ RAISED "CENTRES GIVING 
INCREASED SWING 


@® LARGE CAPACITY 
SWARF PAN 


@ BED PROTECTED BY 
STAINLESS STEEL COVERS 


ll Waid Lathes we 
and built to get the bese cet of 
-Carbitle 
Please write for particulars of our full range of 14 1N. BAR CAPACITY 


. Capstan ¢ Turret Lathes 134 1N. SWING OVER BED 
) eR Arey. ae iky 


H.W.WARD & CO.LTDseviy oak SIRMInGiAS < 














Ci) 


What we mean 


by a standard range 





ETH fractional horse-power motors are made in 
a wide range—a wide range of mountings, a 
range of different enclosures and fittings, and a 
range of special-purpose types of which those 
illustrated form only a small sclecnon. There is 
sally a standard motor for uny job. They are 
made in sizes from one-thousandth horse-power 
There are base mountings or cradle mountings ; 
spigot, resilient, ring of automatic tension 
mountings , horizontal, verucal and * any-angle- 
you-want " mountings. There are AC motors, 
DC motors; geared units, auto-belt tension 
units; flame-proof or dnp-proof enclosures ; 
for high, low or rsedium speed applications at all 
standard voltages. Designers of machinery there- 
fore have not only the widest field of choice 
vut can take full advantage of standardisatica 
and iterchangeability 
*Frectional’ Advisory Service For Designers 
The long experience of BTH engineers with 
fractionals for all purposes is st the disposal of 
dengners. Consultauon a the drawing board stage 
can save you time and trouble. When you are 
planning new machines or modernising exisung 
installations, get in touch with BTH 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON CO. LTD., NEWCASTLE (STAFFS). ENGLAND 
en ALJ. Compony 


ae | = 
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Windscreen wiper motor and other accessories — secured by Avlok Anchor Nuts 


Cnt0d atdenbly..ath jroduction cowl 
WITH AVLOK/ANCHOR NUTS... 


Avlok Anchor Nuts for securing wings 
No wonder Avlok Anchor Nuts were chosen by 
these famous European car manufacturers for their 
latest models! They cut production time, reduce 
handling costs and completely eliminate the need for 
welded cage nuts, threaded inserts, screws and sheet 
tapping. Avlok Anchor Nuts not only bolt com- 
ponents together where only one side of the job is 
accessible—they can be easily detached and replaced 
whenever required. The spring-washer effect of the 
cage ensures that, when tightened, Aviok Anchor 
Nuts are perfectly shakeproof. 
In the automobile industry, more and more use is 
being made of this revolutionary fastening system 
and we will be pleased to send you full details on 
request. 





Just look at the advantages: 
Rapidly fixed from one side 
Eliminates lockwashers 
Simply replaced from one side Ss IMP. LE TO 
Absolutely shakeproof 


No welding or riveting INS TALL 


Blind fixing of enormous advantage to designers |, Insert 2. Turn to lock ’ 3. Fix component 


ANCHOR NUTS 
AVIATION DEVELOPMENTS LTD., 229-231, High Holborn, London, W.C.1. 


ano 
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ABG GOODS TRANSPORT GUIDE 


will tell you how it can be solved! 


The ABC GOODS GUIDE provides up-to-the-minute, accurate 
information about the nearest and quickest means of despatching all 
kinds of goods. 

Long distance road transport operators (independent and British 
Road Services) who can deliver goods to any part of the country are 
listed in town order. The new issue of the GUIDE also records all 
the changes in warehousing, wharfingers, canals, goods-by-air, ferry 
services, coastwise shipping and other specialized services. 

Make sure that you have this important information at your finger- 
tips. Post this form TODAY. 


JULY—DEC. issue ready NOW 
Half yearly issues July-Dec. 1957 and jJan.-June 1958 
5s. each POST FREE 





ORDER FORM 


TO: ILIFFE & SONS LTD., DORSET HOUSE, 
STAMFORD STREET, LONDON, S.E.1. 


Please enter my order for copies of the July- 
Dec. 1957 and the Jan-June 1958 issues of the ABC 


GOODS TRANSPORT GUIDE sass 10s. per i 
for which I enclose remittance of.... 


OAPTE as. cstssccscnistenes 


ADDRESS . 


a dain adaen canine as 








Taking the strain! 


Movement, vibration, power stresses, these forces 
provide a constant tug-of-war with every bolt and nut 
That is why engineers use Richards “‘Hi-Strain’’ bolts 
which take such strains with maximum safety 
Supplied Heat Treated to B.S.S. 1083 and B.S.S. 

1768 Grade R Quality 45/55 tons tensile. 
Threads to Whitworth, B.S.F., U.N.F. 

and U.N.C. 





hi-strain ) sours 


CHARLES RICHARDS & SONS LTD., Darlaston, South Staffs. 
Phone: james Bridge 3188 (8 lines) P.B.X. Wires: “Richards, Darlaston."’ 
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ILENCHS) 


(BHAM) LTO 


TOOLMAKERS 
ENGINEERS 


ACTUAL MAKERS OF 


ORKALOY 


CEMENTED CARBIDE 

TOOLS E TIPS 4 

Catalogue on Reguest @ 
NOR 2226 (Sunes ' 


‘ Beewroois, B'HAM 
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tractors and earth moving equipment. 
with designers on transmission problems. 


E.N.V. have unrivalled resources for the 
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design and quantity production of final drives and 
The Technical Department of E.N.V. invite co-operation 


Hythe Road, Willesden, London, N.W 10 


transmission components for cars, commercial vehicles, 
Telephone: LADbroke 3622 


-N.V. ENGINEERING COMPANY LIMITED 
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But pr ss 
operators|need 
Udal protection 


A piece-work operator “whose 

output is reduced by slow 

guard operation is a 

frustrated person, and a 

frustrated person is in constant 

danger. For greater safety 1 

and more production you should ask UDAL about 
famous ‘ Fastrip’ synchronised guards, worked 


by compressed air and timed to a split second. 


Details will gladly be sent on request 


PRESS GCUARDS 


J. P. UDAL LIMITED 
INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
Telephone: CALthorpe 3114 





aa 


CALIBRATED JETS 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
Na. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 





[E> and other Lhdusties 


CAM :) AMAL LTD., WITTON, BIRMINGHAM, 6 








MAKE STRONGER 
THREADS UNDER 

ANY CONDITIONS A\\\\ 
IN ANY MATERIAL A\ 
WHETHER FOR 


\\ eT WET 
Vs 1 50 Qinn0w 


5 ER ND 





MANUFACTURING 
Co. (1938) LTD. 


CROSS 


BATH, SOMERSET 





Telegrams : CIRCLE, BATH 


lephone: COMBE DOWN 2355/8 
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1A 
HIGH PRODUCTION DRILLING nv 


AT DODGE BROS., (BRITAIN) LTD. 


Although the name of ARCHDALE is 
universally associated with all that is best in 
standard drilling and milling machines of 
all types and sizes, it is less generally realised 
that a high proportion of ARCHDALE 
output is devoted exclusively to the 
production of special purpose machines. 
Britains’ motor manufacturers were among 
the first to discover the value of 
ARCHDALE specials, made to measure 
and supplied ready tooled to 
commence production at the 
touch of a button. 


LEE Shen 


hay 
” JAMES ARCHDALE & CO. LTD. - LEDSAM STREET: BIRMINGHAM 16 
Sole Agent: ALFRED HERBERT LTD., COVENTRY 
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~ Automat 


inserted in your production line will 
produce cleaned parts automatically 
either in batches or as single units 
and its automatic load measure together 
with auto feed and discharge enable 
this equipment to be adopted in 
most planning 

schemes. 


Further information 
and descriptive 
matter on request 





AIRLESS 
CONTINUOUS 
BLAST CLEANING 
MACHINE 


SPENCER & HALSTEAD LTD. 
BRIDGE WORKS - OSSETT - YORKSHIRE 
TEL OSSETT 821-4 GRAMS SPENSTEAD 


4 











BUSHES 


3” TO 10” BORE 
HARDENED 


AND 


GROUND 
ALSO 
UNHARDENED 
By 
The Bush People 


SEND US YOUR ENQUIRIES 
Established 35 years 











LAWRENCE Bros. MILLWARD LTD. 


TELEPHONE WICKERSLEY 204 
ROTHERHAM 








Anic 
AUTOMN ES 
MACH? 


TING 
sty ETS 


Automobile Engineer, Fuly 1957 





























Symbol of Performance 


In Olympic circles, the quality of endurance has always been highly 
praised. In precision engineering circles, the virtues of precision and 
endurance remain relatively unsung but are even more vital. 





SEEGER CIRCLIPS 


THEY’RE ALL 360° SAFE 


It is these essential qualities of precision finish and power to last 
that have made Seeger circlips so important in modern engineering. 
Each individual circlip is subjected to three exhaustive tests and 
failure in any one means rejection. 


A full range of circlips is made to fit shafts from 4” diameter upwards, 
bores from 4” upwards and in metric sizes, 


Write for our brochure, explaining how the fitting of Seeger circlips 
will obviate complicated locating and fixing of components, and 
provide a solution to your problem that is safe, sure and simple. 





AUTOMOTIVE ENGINEERING 


(One of the Sheepbridge Engineering Group) 






















LTD. 


THE GREEN, TWICKENHAM ~- TELEPHONE: POPESGROVE 2206-9 TELEGRAMS : MOTIF TWICKENHAM 
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Press Tools & Stretcher Dies 


AT A FRACTION OF THE COST using 


KIRKSITE ‘A’. 


Bisse 


LOW COST- SPEED-HIGH RECOVERY VALUE 


Cost of dies made with KIRKSITE ‘A’ is 
of those made of steel or cast iron, the mor 
tool the greater is the saving. Use of KIRKSI1 


y a fraction 
tricate the 
E ‘A’ also 
means that dies can be produced in a few « minating 
long waiting periods for tools. A complet id speedy 
service for the production of both pattert i dies is 
operated. KIRKSITE ‘A’ data gladly sent request. 
Also the Hoyt Engineer & Buyers’ Guide, ng all the 
Hoyt products and services. 





Kirksite ‘A’ and Plastics: 


Kirksite is speci suitable 
OBTAINED FROM for metal mould Polyester 


KIRKSITE resins, having a long life 
under operating conditions with 
PR 1 a 
ESS TOOLS Polyesters, whether plain or 
reinforced. 


200,000 Petrol tank pressings in 20 gauge 

KIRKSITE punch. 

60,000 Aircraft jettison tanks in 16 gauge 

20,000 Delivery van sides in 20 gauge stec 

20,000 Runs in aluminium alloy sheet wit! ny appre- 
ciable wear on tools. 

50,000 Special plastic helmets on one set 
tools. 

25,000 Special rubber parts from a KIRKSITE mould. 


PRODUCTION RUNS 





KIRKSITE 


All the above tools were still serviceable. 


OY’ 


ek ieked, | 


METAL CO. 
OF GT. BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, 5S.W.1I5. 
Telephone: VANdyke 6061. 


PLAIN BEARINGS J ANTI-FRICTI 
BRONZES & LEAD BRONZES * FUSIBLE 


FOR REALLY RUGGED WORK 
YOU NEED 


SINTERED 
METAL 
FRICTION 
MATERIALS 


-.. second to none for:— 
Operative smoothness 

* Frictional stability 
* Long working life 


Details and information from 


SMALL & PARKES LTD 


HENDHAM VALE WORKS, MANCHESTER 9% 
COUyhurst 2S11 


LONDON OFFICE 76 VICTORIA ST., SWI ViCteria 1845/6 











FOR CAR UPHOLSTERY PRODUCTION 


The Radyne Model W/4P 20kW Plastic Welding Press 
will electronically bond motor-car door pads at a rate 
exceeding two a minute. Undoubtedly the fastest and 
most efficient press of its type, the W/4P has been 
specifically designed for production of car door-pads, 
seats and other upholstery. ; 
Similar outstanding performance figures, coupled with 
utmost economy in every application, are found 
throughout the entire range of Radyne Plastic Welders. 
To every plastic welding operation, they bring speed, 
efficiency, precision and economy. 


‘ndio heaters Itd 
‘WOKINGHAM - ERKS - ENGLAND 


(6 LINES) 


AK 


TELEPHONE LO) Civ i@i ary 
P.3770 
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HERE IS THE FASTENER 


THAT IS QUICK, 


Shown here in the locked 


«| Rese PL position, the Dzus Fastener is 
a '. instantly unlocked by a 

quarter turn anti-clockwise. 

No special tool is required. 


SAFE AND 


Cam operaticn ensures smooth 
easy working yet unbreakable 
grip; fastener can be supplied to 
length to suit thickness of material. 


A) y Ro | G c . Steel spring mounting lends great 


strength and guards against loosening, 
however intense the vibration 


Dzus Fasteners, proved by outstanding service in aviation, are indis- 
pensable for fastening hinged or removable parts which need cleaning, 
inspecting or adjusting. Lending themselves profitably to modern methods 
of mass production, Dzus Fasteners can be easily installed in all solid or 


Jaminated materials, regardless of thickness. Any length of fastener can be 

supplied to accommodate material of any gauge. 

The delightful simplicity of Dzus Fasteners—a quarter turn clockwise locks 

them fast — combined with their tremendous holding power, makes them 
— yaN Ss . a NJ a = 4 SS ideal for a hundred and one applications. Floor panels, radiator grills, 

facia panels, engine covers, inspection panels — throughout the vehicle they 

guarantee immediate access and firm locking. 


DZUS FASTENER EUROPE LTD., FARNHAM FACTORY ESTATE, GUILDFORD ROAD, FARNHAM, SURREY 


Sales Agents in U.K.: Thomas P. Headland Ltd., 164-168 Westminster Bridge Road, London, S.E.! 























SINCE 1807 











FULLER HORSEY 


SONS & CASSELL ; 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 486! 
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ABOVE is an actual photograph of one segment of a 


Cords Piston Ring. This extreme flexibility is only one of 
the reasons why Cords are the most widely-used piston 
rings in the world. 


IN THIS COUNTRY, Cords are mainly regarded as 
replacement rings, because of the extraordinary way they 
take up wear. Motorists know that by fitting them in a 
worn engine they avoid a costly re-bore. 


BUT MANUFACTURERS of various types of 
engines and compressors have long fitted Cords as original 
equipment, after extensive tests in their own research 
departments had proved that Cords minimise wear in a 
nev engine, and also considerably increase efficiency. 


IF THAT SOUNDS INTERESTING to you, why not 
get into touch with us? We will tell you al! you want to 
know about Cords, and gladly provide a set, to your 
requirements, for you to test in your own way. 


CORDS 


CORDS PISTON RING CO., LTD 


75-77, Scrubs Lane, London, N.W.10 
Telephone : LADbroke 709! (3 lines 








In standard sizes or to 
your own specification. 
Our catalogue will help 
you select a type a 
size of chuck most sult- 
able to your own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS LTD. 


Blackriding Electrical Works, Wenerth, Oldham 
"Phone: MAIn 6067 








for new anthology, 
tyue philology 
jotting ,Swottir i), 
astval plotti ng. 
faces, places, 
legal cases, 
Science and prose 
- wevyone knows 
the best is a 


ROYAL 
SOVEREIGN 


ponci| 


THE ROYAL SOVEREIGN 
PENCIL CO. LTD. 
LONDON, N.W.10 


British Made 


@ RSS 
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in Finishing 


NOW: Felt endless belts. The newest development 
in polishing, only obtainable from Coopers. Send for 
details. 














POLISHING BOBS POLISHING MOPS 


Coopers are the original makers of the Felt Polishing Coopers Calico Mops can be supplied in any diameter 
Bob as used today, and today Coopers offer a wide range and thickness, loose or stitched, and suitable for tapered 
of bobs which includes the ideal wheel for every class of or parallel spindles. There is a good economy range of 
work, in six grades from soft to rock hard, and in four section mops, too. Each quality can be supplied in 
qualities. grades to suit the class of work. 


Send today for details of the entire bob and mop range. 


COOPERS FELT 


COOPER & CO. (B°’HAM) LTD., BRYNMAWR, BRECONSHIRE 


Telephone: Brynmawr 312 








We are manufacturers of high duty iron castings 
for the motor car and allied trades. 


As one example we show one of the 
biggest brake drums in use today 
— Cast by Triplex. 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. Telephone Tipton 1293 
HIGH DUTY IRONFOUNDERS 
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Model ‘70’ Junior 7” Centre Lathe: 

2 H.P. motor, 8 speeds, 30-437 r.p.m. also alternatives 
44-640 r.p.m., 50-750 r.p.m., 60-874 r.p.m. and (when 
fitted with 2-speed motor) 30-874 r.p.m. Sizes to 
admit 45”, 54” and 72” between centres. The cabinet 
\base illustrated is optional 


WOODHOUSE & MITCHELL 
WAKEFIELD ROAD - BRIGHOUSE - YORKS 


TELEPHONE BRIGHOUSE 627 (3 LINES) 


Briefly the Woodhouse & Mitchell lathe is worth a place 
in every machine shop where economy of operation, accur- 
acy, speed and reliability are primary considerations. 


Model ‘85’ 81” Centre Lathe: 

10 H.P. motor, 12 spindle speeds 21-945 
r.p.m. Ideal for fast production, and_tool- 
room work. Also made in 104” size. 




















ABAGS 


or 
nomograms 





Time-saving methods for repetitive and 
complicated calculations 


Not only demonstrates the many and varied applications of the Abac 
or Nomogram, but shows how even those without highly specialised 
mathematical knowledge may construct their own charts. It deals with 
both Cartesian abacs and alignment charts and contains a large 
number of practical examples in mechanics, physics and electrical 
engineering. This edition has been specially adapted for English readers. 


By A. Giet. 35s. net. By post 35s. 10d. . . from all booksellers. 


ILIFFE & SONS, LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 





ee 


AN 
COATED ABRASIVES 


PROVIDE THE MOST FLEXIBLE GRINDING & POLISHING SYSTEM 


Only 3M provide grinding and polishing Demonstration Centres run by 
qualified engineers. 

Here, at no cost and on your own products,” you can see for yourself how time can be 
saved and a better finish achieved. Remember, 3M abrasives do the job better. 


MINNESOTA MINING & MANUFACTURING CO. LTD. 
LONDON - BIRMINGHAM + MANCHESTER + GLASGOW 
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PA\P E Retement 
AIR \CLEANERS 








PRODUCTION 
IN THIS COUNTRY 


» POSITIVE FILTRATION WITH 
MAXIMUM EFFICIENCY AT 
ALL ENGINE SPEEDS 


> CONFORM 


NO OIL TO PULL OVER 


10 8.3.5. 1761 


CAN BE MOUNTED IN ANY PLANE 





THE COOPER PAPER ELEMENT AIR 
CLEANER is lighter than the orthodox 





type. It is simple to dismantle and 


is easily cleaned by reverse air flow. 


Coopers’ Technical Staff are 
available always for consultation. 


Further details will be supplied 
on request to... 


COOPERS 


MECHANICAL JOINTS LIMITED 
LLANFOIST WORKS, ABERGAVENNY, MON. Tel. Abergavenny 550 
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Nelson stands on his column 


Intal 


stands on 
its own 


Z00d name 









INTAL 


THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS - WATERY ST. * SHEFFIELD «3 
Telephone : 23072-3 Telegrams: Fluted, Sheffield 
OBTAINABLE FROM YOUR STOCKIST 


London Stocks: 16, ALDERSGATE ST., €.C.1. 
Phone: MON. 3505 


Glasgow Stocks: 50, WELLINGTON ST., C.2. 
Phone: CiTy 6994 
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For automatic and capstan precision 
parts —in any metal—to your own speci- 
fications . . . consult the specialist machinists. 
LF.V., D.AdL, OD.LArm., A.R.B. Fully 


oe REPETITION 
BAR ty ---- 


Telephone: 
Broadwell 
1115 
(4lines) 
and 1757 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY BIRMINGHAM 








| ALL TYPES OF BOLTS, 
| NUTS, SCREWS & STUDS 
| FOR ENGINEERING 


ALTRINCHAM ST. 


Landen Bi / Tel ARDwick 1765 | 
Representative: | 


W. KELWAY-BAMBER, 
| 9, VICTORIA STREET, S.W.1. Tei. ABBEY 6860 


m 





COTTON BAGS 
Moline ne Feltham & a Ltd 


imperial Works, Tower Bridge Road 
Telephone: HOP 1784 LONDON, 5&.E.1 





| CLASSIFIED ADVERTISEMENTS 


RATE 4d. aod word, minimum 4/-. Each 
paragraph charged separately. Box number 
5 words—plus 1/-. Advertisements for the 
August, 1957, issue should be to hand not 
later than first post 29th July. No respon- 
sibility accepted for errors. 





AGENTS WANTED 


4 GENTS all areas U.K. and throughout the 
world required for new type Diesel Injection 
Test Equipment. Box 8846, c/o Automobile 
Engineer {S579 


FOR SALE 


100 BAYS of brand new adjustable Steel 
Shelving, 72” high x 34” wide x 12” deep, 
stove enamelled bronze green. Sent knocked 
1, 6 shelf bay—£3 15s. Od. Sample delivered 
Quantity discounts. N. C. Brown Ltd., 
Steelworks, Heywood, Lancs. bate 

$5 


SERVICES OFFERED 


D* SIGN Office Capacity available for Mech- 
anical and Production Engineering. Special 
achines and Projects. Norris Brothers rtd, 
53 Victoria Street, London, $.W.1. Tel.: Abbey 
44 {5546 


SITUATIONS VACANT 


AY PLICATIONS are invited for pensionable 
A posts as Examiners in the Patent Office to 
ertake the official scientific, technical and 
zal work in connection with Patent applications. 
coi at least 21 and under 35 years on Ist 
é January, 1957, with extension for regular 
: Ss servic 
"+ ANDIDATES must have (or obtain in 1957) 
st or 2nd Class Honours in Physics, Organic 
yrganic Chemistry, Mechanical or Electrical 
eering or in Mathematics, or an equivalent 
ation, or have achieved a_ professional 
talification, e.g. A.M.I.C.E., A.M.I.Mech.E., 
A M LE E., A.R.L.C. For a limited number of 
es, candidates with Ist or 2nd Class 
rs degrees in other subjects—scientific or 
therwise—will be considered. ey. 
andidates otherwise qualified by high profes- 
al attainments will be considered. 
CTARTING pay for 5-day week ef 42 hours 
in London between £605 and £1,120 (men), 
acco post-graduate (or equivalent) 
perience and National Service. Maximum of 
: Women’s pay above £605 slightly 
but is being raised to reach equality with 
n’s in 1961. ood prospects of promotion to 
r Examiner, msing to £2,000 (under review), 
seasenable expectation of further promotion 
Pr incipal Examiner. 
PPLICATION form and further particulars 
from Civil Service Commission, Scientific 
30 Old Burlington Street, London, W.1, 
’ ng S 128/57 and stating date of birth. 
N TERV IEW Boards will sit at intervals, as 
uired. Early application is advised. [5578 


TUITION 


A M LM.L., City and Guilds, A.M.I.Mech.E., 
4% etc., on “No Pass-No Fee” terms. Over 95% 
ceesses. For details of Exams and Courses in 
all branches of Auto., Aero, Mechanical Eng., 
write for 144 pag handbook — Free. 

3.T. (Dept. 643), 29 Wright’s Lane, Lowess3 





Designer / Dravghismen 


required in connection with 
high speed I/C Engines and 
transmission design. Good salary 
offered, Staff. Superannuation 
scheme and consideration given 
to assistance for Housing for 
applicant outside the Wolver- 
hampton area. These positions 
offer excellent opportunities for 
men with the necessary back- 
ground who desire to establish 
themselves with a Company 
whose products are world 
famous and in great demand. 


Apply in strict confidence, 
giving full particulars of age, 
experience and when available 
to the Personnel Manager 


The Villiers Engineering 
Company, Limited 


Marston Road - Wolverhampton 














An ESTIMATOR 
is required for a new project of 
BIRFIELD LIMITED 
An Engineering Organisation has been 
established in Birmingham to serve all 
the companies in the Group in the railway, 
automobile and aircraft fields. Wide 
experience of Engineering estimating is 
necessary especially of Machine Shop 
work. If you want to be in at the start of a 
new development in an interesting and 
progressive position, please apply in 
writing to Mr. J. A. Wright, Personnel 
Officer, Dept. BIR, INTERMIT LTD., 
44, Bradford Street, Birmingham, 5 


BYP VPP VP WP VP VPP 








MEK-ELEK Engineering Ltd 
17, Western Road, Mitcham, Surrey. 


HIGH-GRADE STOP-WATCHES 
FOR ACCURACY & SERVICE 


‘S LEADING SUPPLIERS OF 

SWISS TIMERS TO GRITISH WOUSTRY 

SUPPLY NOT ONLY THE FINEST QUALITY 

JEWELLED INSTRUMENTS 

GIVING YEARS OF ACCURATE SERVICE, 

SUT GIVE EVERY HELP WITH THEIR 
SERVICE. 


Send loday for 
aw lllustrated 2/04 /1/8 
calalogue 
PRESTONS LTD. fiteenon we; 














To a highly qualified designer with experience of 
machine tool development and with a good 
knowledge of technica! French the 


BIRFIELD GROUP 


offers a position of considerable responsibility and potential. This section 
of the Group is in the Coventry area and is based in a completely new factory 
equipped with the latest modern precision machinery. Goed social facilities 
and adequate salary for the man with the right background and personality. 
Please apply in first place to Mr. J. A. Wright, Personnel Officer, Dept. BTD, 
INTERMIT LIMITED, 44, Bradford Street, Birmingham, 5. 








NEW BALL & 
ROLLER BEARINGS 


OVER 4,000,000 IN STOCK 
IN MORE THAN 4,000 TYPES 


BRITAIN’S LARGEST STOCKS 


STOCK LIST AVAILABLE. 


CLAUDE RYE BEARINGS 


895-921, FULHAM ROAD, LONDON, S.W.6 
RENOWN 6174 (Ext. 24) 
Cables: Rybearings, London Telex 2-3453 

















HO WAM@ON HID 
Wallows Lane-Walaall Staffs. {cn mugmrame i 





If spraying is part of the 
operation, you can save on costly 
labour time by using the right 
Masking Tape for the job. 

Here is a thin, MORE FLEXIBLE tape 
which can be quickly applied by 
the most inexperienced labour and 
yet ensure a perfect job. 


Yes! it’s 


a oe ee ee ee ee ee ees ee ee ee ee ee 


POST TODAY FOR FULL DETAILS 
TO THE INDUSTRIAL SELLOTAPE DIVISION OF 
Gordon & Gotch Lid., 8-10 Paul St., London, E.C.2. Tel: BIShopsgate 6511. 
Please send me more information about Sellotape Masking Tape 
REGO. TRADE MARK 
Name 


Masking Tape wi 


for a perfect start to a perfect finish 


Sellotape is the Registered Trade Mark of Adhesive Tapes Ltd. — ee see ee eee ee eee ee eee oe eee oe ld 
rrr 
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Lewis of Redditch pride themselves 
that one of their springs will remain 
agile after a busy day’s work and will 
be ready to begin again with just as 
much zeal. Send 2/6d. for the 40 page 
manual of technical data and learn 
more about Lewis Springs. 


LEAVE /7 TZ 


CUUTS 


OF REDDITCH 
SPRINGS. SPRING CLIPS 
PRESSWORK, WIRE FORMS 

VOLUTE SPRINGS 


THE LEWIS SPRING CO. LTD., 


Resilient Works ~- Redditch ~- Telephone: Redditch 720/1/2 
London Office: 122 High Holborn, W.C.1. Tel.: Holborn 7470 & 7479 














INDEX TO ADVERTISEMENTS 


PAGE 
Holroyd, John, & Co. Ltd 10 
Hoyt Metal . of Great 
Britain Ltd., 118 
Humphreys, J. He s Sons 120 
L.C.I. (General Chemicals, Heat 
freatment) Ltd. 
L.C.L. (Isocyanates) Ltd. . 
1.C.1. (Marston Excelsier) Lid. 
Ilford Ltd. : I 
lliffe & Sons Ltd. -90, 122 
Intermit Ltd. 124 
International 
Ltd., ‘The 


PAGE PAGE 
“A.B.C. Goods Transport Guide”’ 112 
Abingdon King Dick Ltd. 106 
AC-Delco Division of General 
Motors Ltd. ; 36 
Acheson Colloids Ltd. 34 
Acrow (Engineers) Ltd. 96 
Adamant pnganocring Co, Lid 13 
Aerialite Ltd. : 95 
Aero Research Ltd. ” Cover ii 
Aircraft - Marine Products 
(G.B.) Ltd 
higuialens Bronze Co. Ltd. 
Amal Ltd. 
Archdale, James, & Co. Ltd. 


umatic Tool = Bearing 
Cover iii 


Birmingham) 


Consolidated 
Co, Ltd 
Cooper & ¢ 

Ltd 
Coopers 

Ltd. 
Cords Pist 
“Cost Acc 

Engineer 
Courtauld 
Coventry Mot 

Ltd 
Cross 


Ransome & Marles 
Co. Ltd > 

Renold Chains Ltd. 

Richards, Chas., & Sons Ltd. 

Royal Sovereign Pencil Co. 

74 Ltd., The 

“4 Rubery, Owen & Co. Ltd. 
Rye, Claude, Ltd 

S. & D. Rivet Co. ; 
Salisbury Transmission Ltd. 
Salter, Geo., Co. Ltd. 
Sheffield ‘Twist Drill & Steel 

Co. Ltd., T 

Shimwell & Co. Lid 


Joints 


Ltd. 
The 


anical 
Ring Co 


and 


Fittings Co 
Twist Drill Co. 


8 
125 
114 
115 


Mfg 1938) Ltd 


Ltd. 


Armstrong Whitworth & Co. 
(Pneumatic Tools) Ltd. 60 
Artrite Resins Ltd. 2 
Atlas Copco AB 39 
Automotive Engineering Ltd. 117 

Automotive Products Co. Ltd. 
Cover i, 5, 6, 7,8 
Aviation Developments Ltd lll 


Benton & Stone Ltd. .. 
Berry, Richard, & Son 
Birkett, T. M., ee & 

Newton Ltd. 92 
Birlec Ltd. 54 
Birmingham Aluminium Casting 

(1903) Co. Ltd... Cover iv 
Borg-Warner Ltd. (Morse 

Chain Div.) 52 
Bound Brook Bearings Ltd. 29 
British Electrical Development 

Association 
British Oxygen Co. Ltd., The 
British Petroleum Co. Ltd., 


109 
98 


ie. 
British Piston Ring Co. Ltd., 
The .. at 


“British Plastics”  . 
British Thomson-Houston Co 

Ltd ; 110 
B.S.A. Tools Ltd. 63 
Burton Griffiths & Co. Ltd. 63 


ee ery Co. Ltd., The 56, 57 
58 


Charles (Wednesbury) Ltd. 
Churchill Machine Tool Co. 
Ltd., The .. sia 
Clancey, o, Led: . 
Clayton Dewandre Co. Ltd. 
Collier & Collier Ltd. ; 


94 
64 


100 
82 
110 


Dartmouth Auto Castings Ltd. 
Desoutter | Ltd 
Doncaster 1 

Ltd 
Drummonc 

Ltd 
Dzus 


Electric Furnace Co 
Ellay Tubes Lt 
E.N.V. Engineering Co 


Farnboroug E 

std. 

Feeny & jx I 

Feltham, Wa H 
Ltd 

Ferodo Ltd 

Firth Browr ools Ltd. 

Firth, Thos * John Brown 
Ltd 

Firth-Vick 
Ltd 

Fletcher Miller Ltd 

Fry’s Metal Foundries 

Fuller Gear Boxes 

Fuller, Horsey, Sons & Cassell 


General Electric Co. Ltd., The 
Girling Ltd 
“Glass Reinforced 
Gordon & Got 
Guest, Keen 

(Midlands 


Harper, John, & ° 
Heenan & Frou 
Herbert, Alfr 
Hey Enginee 
High Duty 
Hoffmann Manu 

Ltd., The 


& Sons 
Asquith (Sales) 


Faster Europe Ltd. 


Ltd. 


ngineering Co. 


1 Ltd 
& Sons 


Stainless Steels 


Ltd. 


Plastics”. . 
Ad. e 
& Nettlefolds 


Ltd. 


ifacturing Co. 


66 
37 


48 


26 
102 
100 
41 
1i9 


90 
81 
96 


Jackson, H.., 
Kayser Ellison & Co. Ltd. 
Kirkstall Forge Eng. Ltd. 


Lawrence Bros. Millward Ltd. 
Laycock Engineering Co. Ltd. 
Laystall Engineering Co. Ltd. 
Lee, Arthur, & Sons Ltd. .. 
Leeds Piston Ring & Engin- 

eering Co. Lta. .. a 
Lench’s (Birmingham) Ltd. 
Lewis Spring Co. Ltd., The 
Ley’s Malleable Castings Ltd. 
Linread Ltd. . ay in 
Litchfield Bros. Ltd. 
Lloyds (Burton) Ltd. 


Marsden, Samuel, & Son Ltd. 
M.C.L. & Repetition Ltd. .. 
Mek-Elek Engineering Ltd. 
Metalastik Lta. 
rou f° ok Vickers Electrical 
Co. 

Midland | "Mawr Cylinder Co. 
Ltd., ‘Lhe 

Minnesota Mining & Manu- 
facturing Co. Ltd. 

Morris, B. O., Ltd. 

Moss Gear Co. Ltd. 

aes James, & Co. -comectiaeed 

td a 

Newall, A. P., & Co. Ltd. 

Newall Group Sales Ltd. 


Park Gate Iron & Steel Co. 
Ltd., The .. # ai 
Philidas Division of White- 
house Industries Ltd. 
Philips Electrical Co. —_ 
Prestons Ltd. 
Radio Heaters Ltd. 


Silentbloc Ltd. 

Simms Motor Units Ltd. 

Skefko Ball Bearing Co. Ltd 

Small & Parkes Ltd. 

Spencer & Halstead Ltd. 

Stamgo Manufacturing Co. 
Ltd. 

Steel Co. of Wales Ltd., 

Stecl, J. M., & Co. Lt 

Steels | Engineering Products 


The 
id. 


Sterling ‘Metals Ltd. 
~— Oil Seals & Gaskets 
ad... i 
Sutcliffe, Speakman & Co. Ltd. 
Tecalemit Ltd. .. 
Terry, Herbert, & Sons Ltd. 
bea pe Richard, & Baldwins 


Li 

T.I. Aluminium Ltd. 
bak oe Woodhead Springs 
‘Torrington Co. Ltd., The .. 
Triplex Foundry Ltd. 
chy: am teats eee Co. 


Udal, J. P., Ltd. 
Vaughan Associates Ltd. 
a ne -. Ltd., 


Ward, - 'W., & Co. “Ltd. 
Ward, T hos. W., Ltd. 
Western - Thomson - Controls 


Weston, Chas., & Co. Ltd. 
West Yorkshire Foundries Ltd. 
Wilmot Breeden Ltd. 

Zinc Frese Die ——— Asso- 


118 ciation 





1 on Cond Ltd., Charlotte rey 
ow. =: Gotch Ltd. INDIA 


tral News A 
the cio: York, U.S.A., Post fAeeg Lat 


Printed in Great Britain for the Publishers, ILIFFE & SONS LTD., Dorset House, Stamford ery — S.E.1, bi 

3. “ Automobile Engi neer ’ can be obtained abroad from the following: AUSTRALIA & W ZEALAND: 

H. Wheeler & Co. Vege The Wm. Dawson Subscription Service Ltd.; Gordon & Gotch Fong SOUTH AFRI 
Wm Dawson & Sons (S.A.) Ltd. UNITED STATES: Eastern News Co, Entered as Second Class Matter at 





P 


CONSOLIDATED PNEUMATIC MAKE OVER 480 (9) DIFFERENT MODELS OF POWER TOOLS 


he el 


These are C.P. 
MULTI-SPINDLE RIGS 





Ten-spindle 
pneumatic nut-runner 


Hicycle electric : 
two-spindle The design and production of 


ee — ’ = special purpose rigs to suit all 
classes of repetition work has been 
the subject of close study by CP 
development engineers, and a great 
Deen ee © variety of these units has been 
Four-spindle Wiese supplied to industry. Standard CP 
pe eonysaanted pneumatic stall torque motors or 
Hicycle electric motors are incor- 
porated in these special rigs for 
setting all sizes of nuts, bolts and 
screws. In each case the units can 
‘ ; age be set to a predetermined torque 
Four-spindle eo + es figure. Each job requires separate 
pneumatic rig for Fem i i : ; : ; 3 ‘ 
removing bolts *B Ve edge consideration, but the illustrations 
here are typical examples of the 
sae: types of units which can be 
ESOS Sh aM Sloe ; Se, OE: SATII EE produced. Write for catalogue 


CONSOLIDATED PNEUMATIC TOOL CO. LTD., 232 DAWES ROAD, LONDON, S.W.6 


CONTRACTORS EQUIPMENT + ROCK DRILLS + PUMPS + DIAMOND DRILLS 
creas 


Pe 


AIR COMPRESSORS + PNEUMATIC TOOLS + ELECTRIC TOOLS 
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There’s power in the atom... 


2 
% 
t 
; 
2 
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Sand cast in aluminium alloy. 
Diameter 49)", maximum depth 
19%", fettled weight 536 lb. 


strength in BIRMAL 


This is a very special casting. Somewhere behind the 
creation of atomic power it has an important 

part to play in the production and processing of fuel. 

Birmal excel in large complex castings of this 

kind for both the atomic and the engineering industries. 

A background of more than half a century’s 

experience lies behind their choice of materials and processes, 
The benefits of this knowledge and experience are 


available to all industries where the quality of castings count. 


You get more than a casting from “” a AL= 


Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMIDB WORKS SMETHWICK BIRMINGHAM 40 





